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SECTION 1
SUMMARY

This amendment addresses the proposed change in effluent disposal methodology for the
Kealakehe Wastewater Treatment Plant. The approved EIS dated July 1981 recommended

that a deep ocean outfall be used to dispose effluent. Subsequently, several issues have

developed which merit further evaluation of recycling effluent by land reclamation as a

viable alternative. These are as follows:

A.

A growing demand on the municipal water system as resort and commercial
developments increase in Kona. In the last few years, commercial
development along Queen Kaahumanu Highway between Kailua-Kona and
Keahole Airport has increased significantly. Presently there are plans for
several major resort and commercial developments around Keahole Airport
and northward to Kohala. The municipal water system presently terminates
at the Keahole Airport. The County water system cannot adequately serve
these new developments without major (and costly) improvements. All of
these proposed resort developments are required to develop their own water
sources as a condition for their land use change application. There is some
evidence that the municipal water system has already reached its capacity
because farmers in the agricultural park above Keahole Airport are!
experiencing inadequate flow and water pressure. The use of wastewater|

l
effluent for irrigation is now economically viable.

Proposed resort development in the vicinity of the treatment plant which
could possibly use effluent for irrigating golf course, parks, and highway
landscaping. The Liliuokalani Trust Children’s Center has also expressed

their future need for an alternative water supply, i.e., recycled effluent.

Growing scientific community concerns about the potential adverse impacts

of the deep ocean outfall effluent discharge on the pure ocean requirements
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of Natural Energy Laboratory of Hawaii (NELH) and Hawaii Ocean Science
Technology Park (HOST).

Completion of a soccer, baseball and football complex at the Old Airport.
Effluent from the Kailua STP is used for irrigation. An alternate source of

water other than the municipal water supply must be found once the Kailua
STP is phased out.

A growing demand in West Hawaii for a municipal golf course. Presently,
all golf courses in West Hawaii are privately owned with expensive green
fees. Many of the local residents cannot afford such high fees; thus, there
is a need for a municipally owned course with reasonable fees. The use of

effluent for irrigation is attractive.

Regulations were recently promulgated with strict requirements governing the
water quality monitoring of wastewater discharges in the ocean. Water
quality monitoring is a costly task which was not included in the Facility Plan

cost-effective analysis.

Based on these recent issues, the need to reevaluate effluent disposal by ocean outfall is

justified. An attractive effluent disposal alternative to the ocean outfall is to recycle the

effluent for irrigation of golf courses, parks, and landscaping. Potable water is not

necessary for these uses and this alternative will alleviate some of the demand on the

municipal water system.

The treatment plant will use the aerated lagoon process to reduce the sewage pollutants

to prescribed Department of Health standards for effluent disposal by land reclamation.

The primary adverse impacts will be related to the short-term construction activity. The

long-term adverse impacts forecast are not believed to be significant because the project

conforms to and supports the County General Plan.
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SECTION 2
PROJECT DESCRIPTION

2.1  General
The following statement is an amendment to the approved Revised Environmental Impact

Statement (EIS) for the Kailua-Kona Sewerage System, Phase IV (Northern Zone), July
1981.

2.2  Project Location

The project area is situated on the west side of the Island of Hawaii (TMK 7-4-8:3 & 17).
Effluent disposal by land reclamation will be located on a proposed municipal golf course
site. This subject area is delineated in Figure 2-1. This proposed effluent disposal field
and golf course will be developed in conjunction with "Kealakehe, A Planned Community,"
an affordable housing project proposed by the State Housing Finance Development

Corporation. A separate EIS for this project is presently being prepared.

2.3  Purpose of Project

The purpose of this supplement is to address the impacts of effluent disposal by land

irrigation compared with disposal by ocean outfall.

The "Facility Plan for the Kailua-Kona Sewerage System, Phase IV (Northern Zone)" was
completed in April 1981. The effluent disposal alternatives evaluated were by ocean
discharge, land reclamation, and injection wells. The selected effluent disposal method was
the ocean outfall with built-in features to divert the effluent to land reclamation projects
as they become viable. The primary reason effluent disposal by ocean outfall was selected
over land reclamation was the limited demand for effluent at the time the Facility Plan
was prepared. However, the Facility Plan recognized the potential of land reclamation as

reflected by the following excerpt from page 6-59 of the Facility Plan:

"Reclaiming the effluent for irrigation is an alternative of
increasing significance because of the increasing consumer

demand for water in Kona."
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2.4 General Description of the Action’s Characteristics
2.4.1 Features of the Proposed Action

A new treatment plant is presently under construction as shown in Figure 2-1 and effluent

will be disposed by land reclamation at the proposed municipal golf course.

2.4.1.1 Overview

After the Facility Plan was completed, several issues have developed which merit further

evaluation of recycling effluent by land reclamation as a viable alternative. These are as

follows:

A.

A growing demand on the municipal water system as resort and commercial
developments increase in Kona. In the last few years, commercial
development along Queen Kaahumanu Highway between Kailua-Kona and
Keahole Airport has increased significantly. Presently there are plans for
several major resort and commercial developments around Keahole Airport
and northward to Kohala. The municipal water system presently terminates
at the Keahole Airport. The County water system cannot adequately serve
these new developments without major (and costly) improvements. All of
these proposed resort developments are required to develop their own water
sources as a condition for their land use change application. There is some
evidence that the municipal water system has already reached its capacity
because farmers in the agricultural park above Keahole Airport are

experiencing inadequate flow and water pressure.

Proposed resort development in the vicinity of the treatment plant which
could possibly use effluent for irrigating golf course, parks, and highway
landscaping. The Lilivokalani Trust Children’s Center has also expressed

their future need for an alternative water supply, i.e., recycled effluent.

Growing scientific community concerns about the potential adverse impacts

of the deep ocean outfall effluent discharge on the pure ocean requirements
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of Natural Energy Laboratory of Hawaii (NELH) and Hawaii Ocean Science
Technology Park (HOST).

D. Completion of a soccer, baseball and football complex at the Old Airport.
Effluent from the Kailua STP is used for irrigation. An alternate source of

water must be found once the Kailva STP is phased out.

E. A growing demand in West Hawaii for a municipal golf course. Presently,
all golf courses in West Hawaii are privately owned with expensive green
fees. Many of the local residents cannot afford such high fees; thus, there
is a need for a municipally owned course with reasonable fees. The use of

effluent for irrigation is attractive.

F. Regulations were promulgated with strict requirements governing the water
quality monitoring of wastewater discharges in the ocean. Water quality

monitoring is a costly task which was not included in the Facility Plan cost-

effective analysis.

Based on these recent issues, the need to reevaluate effluent disposal by ocean outfall is
justified. An attractive effluent disposal alternative to the ocean outfall is to recycle the
effluent for irrigation of golf courses, parks, and landscaping. Potable water is not
necessary for these uses and this alternative will alleviate some of the demand on the

municipal water system.

2.4.1.2 Design Considerations
The County of Hawaii has determined that there is a potential need for a municipal golf

course at West Hawaii. One feasible location which the County is investigating is the
parcel owned by the State of Hawaii at Kealakehe, North Kona. This is the same parcel
on which the Kealakehe Wastewater Treatment Plant will be located. The effluent from
the plant will be used to irrigate the golf course, County parks, and landscaping. Effluent

may also be made available to the Liliuokalani Trust and other interested users.
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Under the U.S. Environmental Protection Agency’s Construction Grants Program, recycling
effluent by land reclamation is an approved disposal method which is eligible for Federal
funding. However, only the basic irrigation system for the golf course is grant eligible. The
golf course itself, such as the greens, tees, sand traps, clubhouse, landscaping, and other

amenities, is not grant eligible and must be funded in its entirety by the County of Hawaii.

Previous land use studies by the State of Hawaii envisioned a golf course on this State
parcel makai of the Queen Kaahumanu Highway. A conceptual plan incorporating the
aerated lagoon treatment plant within this proposed golf course was developed for the
"Master Plan for the Kailua-Kona Sewerage System, Phase IV (Northern Zone)," May
1974,

2.4.1.3 Elements of Land Reclamation

The essential elements of land reclamation include an area large enough to dispose the
effluent, an effluent distribution and spraying system, a pumping station, disinfection

facilities, and a storage pond.

There are various methods of land treatment: slow rate infiltration, rapid infiltration, and
overland flow. Irrigation of a golf course is a form of slow rate infiltration. Therefore,
the land reclamation facilities will be designed for slow rate infiltration. In slow rate land
treatment, the wastewater is applied to a vegetated land surface and the wastewater
receives additional treatment as it percolates through the plant-soil column. A portion of
the wastewater percolates to the groundwater and a portion is used by the plants. Studies
show that treatment, i.e., removal of viruses and bacteria, is accomplished within the upper

5-foot depth of the plant-soil regime.

Golf courses average about 160 to 200 acres in size. A golf course of approximately 200
acres is required to dispose the 2.8 million gallons of wastewater projected for the year
2010. Assuming no losses to evaporation, wastewater must be sprayed at a rate of one-
half inch daily over the 200 acres, to dispose this quantity of wastewater. (Presently, the

Keauhou-Kona Resort Golf Course uses about 1/4 inch to 1/2 inch of water a day.)

-6



The land treatment site has no soil cover because it is a recent lava flow. Topsoil must
be imported and spread over the lava fields. The soil-plant regime envisioned consists of
(1) a grubbed lava subbase where the lava crust is initially zipped and vegetation such as
wild grass and shrubbery is mixed with the broken lava, (2) a cinder layer over the broken
and graded lava to prevent topsoil from infiltrating into the lava voids, and (3) a topsoil

layer planted with a turf grass, such as bermuda.

The effluent wastewater distribution and spraying system consists of disinfection facilities,
a pumping station, storage pond, and a piping and sprinkling network. The effluent
screens, pumping station and effluent force main and disinfection facilities are presently

under construction at the Kealakehe Wastewater Treatment Plant.

The holding/storage pond will serve the following functions: provide the necessary contact
time for the disinfecting agent, such as chlorine, to kill viruses and coliform bacteria; serve
as a sump or basin for the land reclamation spraying pumps; and provide emergency
storage during the wet season. The size or volume of the holding/storage pond is dictated
by the emergency storage requirements. It is estimated that a storage of 7 days of design
flow of 2.8 mgd, or 19,600,000 gallons, is required. Assuming an average pond depth of
4 feet, a pond with a water surface area of 15 acres is required. This holding pond may
be divided into smaller ponds scattered through the land treatment site. These smaller

ponds may then be used as future water hazards for the golf course.

The effluent pumping system at Kealakehe WWTP is sized to deliver the design flow of
2.8 mgd within an 8-hour shift during daylight hours. The effluent pump station capacity
was estimated at 7,500 to 8,000 gpm.

The Kealakehe Wastewater Treatment Plant is designed to produce an effluent that meets
the effluent quality standards of the State Department of Health for land reclamation
applications. The primary effluent disinfection technique incorporated in the design is
natural ultraviolet light from sunshine. The wastewater is retained in the aerated lagoon

between 15 to 25 days. A very high percentage of the viruses and coliform bacteria will

T



be killed by this lengthy exposure to sunlight. A standby chlorination system is also
provided for use during rainy periods and when the coliform count exceeds the State
Department of Health standards.

The proposed golf course and the adjacent Kealakehe Planned Community are located in
the same TMK parcel and will be constructed to compliment each other. Figures 2-5 to
2-6 and Figures 6-9 to 6-12 from the "Kealakehe Planned Community Environmmental
Impact Statement," dated June 1990, prepared by Belt Collins & Associates (extracted and
shown in this report), depict concept plans for its land use, the village, the water supply

system and the wastewater master plan.



pi-11

- 0 .
(-oo! .
[ 3 &3]
:‘:. LR R
£ St | WM
AT
.
3
3

=== ’3‘1;

>~

o2
Q‘ & &

\ Golf Course l}]:' D / )

Club o) @%

\/—f\-\ == (@
P =2
C_.O-g e NS
' Y4
LAND USE ACHEAGE %FHVING
NGE

E= single Famity Units 484
ET71  Muli-Famiy Units- Rental 71 Civic Center
(1] Mutu-Family Uniis- Aiordable 18
] Mulii-Family Unlis- Market 18
A Archastogical Preserve 27 %
u Uhi Lhi Plany Praserve 5 t&\\
Lp Land Fill Park 15 A
NP MNeighborhood Park

{3 @ 4 acres each) 12
AC Racroation Centor 3 "é
GOLF  Public Goll Course 195 %
P Pohca Facility ?;

{included in Cvic Cenlar) 5 [~
CIVIC  Ciwic Canler 3 %
co Church/Daycare Center “<.

{2 @ 3 acres each) 6 % e
HS  HighSchool 45 AJ~ o
ES Efemeniary School 10 S
HC  Naighborhood Commarcial 6 e’

{2@3acreseach) et
co Communily Shopping Center 22 *7
mmem  Roatways 25
TOTAL LAND AREA: 990

KEALAKEHE PLANNED COMMUNITY
ENVIRONMENTAL IMPACT STATEMENT

0 400 800

SCALE IN FEET

Proparad by: BELT COLLINS & ASSOCIATES
Date: JUNE 1950

Figure 2-5

LAND USE CONCEPT PLAN

————r—



S1-il

LAND USE

EE=1  swwo Family Lings
[T tui Farty Unds Rontal
[T wauni Family Unis: Attordable
1 Muln Family Unds- Market
A Archaologtcal Prozaryn
u Und Ui Plant Praservn
LP Lanr Tal Pars
NP HNaghbarhoot Fak
I 4 acres cadh;

nc Aecioatin Center
GOLF  Pratic Galf Coupes:
P Pl Facilly

tinchgded i Croc Conter)
CVIC  Ciwe Cunter
Lo 7] ClwchDaycaa Gentae
{2 o 3 acres pach}
HS High Sehog)
ES Elorrantazy Schoul
hc Hemrbamasd Commargial
12 @ 3 acras fach]
CO Community Shapoiny Goater
smen 730 0YS

TOTAL LAND AREA:

o=

co
RESERVOIA o

3
(=)

 KEALAKE
\ SCHOOL

’\:.' L}

o
.
-

s,
peT

KEALAKEHE PLANNED COMMUNITY
ENVIRONMENTAL IMPACT STATEMENT

0 400 800 1600
[ — |

SCALE IN FEET NORTH
Praparad by: BELT COLLINS & ASSOCIATES
Dale: JUNE 1990

Flgure 2-6
VILLAGE CONCEPT PLAN




LTIA

RAMGE
Civic Center

LEGEND .
00  Reservoit .-

W B"  Waterline (Diameter-Inches}

odi

A\ AN

=
N

5 MG 310 ;
%%ﬁ'

KEALAKEHE PLANNED COMMUNITY
ENVIRONMENTAL IMPACT STATEMENT

0 400 800 1600
|

SCALE IN FEET NORTH

Prepared by: BELT COLLINS & ASSQOCIATES
Dale: JUNE 1950

Figure &-9
PROPOSED WATER INFRASTRUCTURE PLAN
935' PRESSURE ZONE WATER SUPPLY SYSTEM




8TIA

O ) Caa )
Ty
DRIVING
RANGE
Civic Center
2
\
%
%‘f-
O
LEGEND » v . o
OO0  Reservoir e
W 8"  Waterline (Diameter-Inches)

-RESERVOIR

-
) -
- [
P *
-

"‘
-

-

KEALAKEHE PLANNED COMMUNITY
ENVIRONMENTAL IMPACT STATEMENT

0 400 800

Figure 6-10

PROPOSED WATER INFRASTRUCTURE PLAN
595’ PRESSURE 20NE WATER SUPPLY SYSTE

SCALE IN FEET NORTH

Prepared by: BELT COLLINS & ASSOCIATES
Date: JUNE 1990

R — S ——
—

— e— — e
== = == =

Sps— s —
——— == s —
—

IR Y Y TR T R

ENVIRONMENTAL IMPACT STATEMENT

Prepared by: BELI CULLING & ASSUGIAIED
Date: JUNE 1990

325' PRESSURE ZONE WATER SUPPLY SYSTEM

— —
e

p—————



SECTION 3
DESCRIPTION OF THE EXISTING ENVIRONMENT

The existing physical, economic and social environments in the planning area are described
in this section. These conditions were considered when analyzing the alternatives and
determining the impacts of the proposed action on both the Kealakehe Planned

Community as well as the proposed golf course.

3.1 GENERAL

Archaeological, botanical and fauna surveys of the proposed effluent land irrigation was
conducted in October 1989, August 1989 and November 1989, respectively. The primary
purpose of the surveys was to provide information for an Environmental Impact Statement
(EIS) and Master Plan for the proposed Kealakehe Planned Community project as well
as for the County’s municipal golf course.  Relevant work sites/features which
corresponded to the proposed golf course and the planned community were referenced for
this portion of the subject report. Refer to Figures 3-1 and 3-2, Table 3-1 and Appendices
A, B and C for additional background discussions. Also included in this report as
reference are Figures 4-7 and 4-8 from the "Kealakehe Planned Community Environmental
Impact Statement,” June 1990, by Belt Collins & Associates.

3.1.1 Archaeological Sites
The preservation, protection and restoration of historical and archaeological significance
relating to early Hawaiian history is an utmost concern for resident, governmental agencies

and private developers.

Figure 3-1 illustrates the findings of the survey. Generally no major archaeological or
artifact sites were found. The only features which would probably be of interest within the
project site would be Site Nos. 13254, 13194, 13184, 13193, 13197, 13180, 13203, 13202,
13201 and 13190. These items are either historical trails, walls or platform which warrant
further surveys. Refer to Table 3-1 and Appendix A for the summary of the assessed

inventory of historical sites.
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TABLE 3-1

ARCHAEOLOGICAL INVENTORY SURVEY
SUMMARY OF GENERAL SIGNIFICANCE ASSESSMENTS
AND RECOMMENDED GENERAL TREATMENTS

Significance Category Recommended
Site (A,X,B,C) and Former General Treatments
No. Site/Feature Type (FDC., NFW. PID, PAI)
13254 A,B,C - rock mounds, terraces, FDC, PID, PAI

platforms, walls, cairns,
roadbed, mod. outcrop, lava
tube cave, "C" shape, stepping
stone trail

13194 A,B,C - stepping stone trail FDC, PID
13195 X - cairns NEFW
13196 X - cairns NFW
13182 X - cairn, Phh. excavation NFW
13181 A,B,C - platforms FDC, PID
13192 X - cairn NFW
13193 A,C - faced mound FDC, PAI
13197 A - steppingstone trail FDC
13180 A - wall FDC
13191 X - cairn NFW
13199 X - caimn NFW
13198 X - cairn, Phh. excavation NFW
13203 A - terrace, pavement FDC
13202 A - cairns, trail FDC

13201 A - trail FDC



Significance Category
Recommended Treatment
(FDC, NFW, PID. PAD

Site (A, X,B,C) and Former
No. Formal Site/Feature Type
13190 A - wall, Phh. excavation,

mod. outcrop, mounds
13200 X - rock mounds
LEGEND:

General Significance Categories:

A
X
B
level; and

C = Culturally significant.

Recommended General Treatments:

FDC

NFW

Important for information content, further data collection necessary;
Important for information content, no further data collection necessary;
Excellent example of site type at local, region, island, State, or National

FDC =  Further data collection necessary (further survey and testing, and possibly
subsequent data recovery/mitigation excavations);

NFW = No further work of any kind necessary,

sufficient data collected

archaeological clearance recommended, no preservation potential;

PID = Preservation with some level of interpretive development recommended
(including appropriate related data recovery work); and
PAI = Preservation "as is," with no further work (and possible inclusion into

landscaping), or minimal further data collection necessary.

NOTE: Information referenced from "Interim Report - Background, Summary of Findings,
and General Significance Assessments, and Recommended General Treatments,
Archaeological Inventory Survey," by Paul H. Rosendahl, Ph.D, October 1989.



3.1.2 Terrestrial Flora

The Federal Endangered Species Act of 1973 (16 USC 1531-1543), as amended, and the
State Threatened and Endangered Wildlife and Plant Law (Chapter 124, Title 13, Subtitle
5, Part 2) provide for protection of an officially endangered species. Efforts should be
focused on an environmental plan with the U.S. Fish and Wildlife Service and the State’s
Department of Land and Natural Resources, Division of Forestry and Wildlife, to help

preserve and manage this ecological concern.

Following is a summary of the botanical survey conducted for the Kealakehe Planned
Community and includes the proposed golf course. The survey is included in its entirety

in Appendices B and C to this environmental impact statement.

3.1.2.1 Existing Conditions
A botanical survey of the subject property was conducted in July 1989 to assess the

botanical resources present. The objectives of the survey were to (1) provide a general
description of the major vegetation types; (2) inventory the terrestrial, vascular flora; and
(3) search for threatened and endangered plants on the project site. A walk-through
survey method was employed. Areas most likely to harbor native plant communities or
rare species, such as the open, mixed shrubland and rougher a’a lava flows, were more
intensively examined. Species identification was made in the field; plants which could not
be positively determined were collected for later identification in the herbarium and for

comparison with taxonomic literature.

A total of 145 plant species were inventoried on the project site during the field survey.
Of these, 110 (76 percent are introduced or alien species, 31 (21 percent) are native, and
4 (3 percent) are of Polynesian origin. Among the 31 species of native plants, 16 species
are indigenous (native to the Hawaiian Islands and also elsewhere) while 15 are endemic

(native only to the Hawaiian Islands).

Four major vegetation types were identified on the project site. The distribution of the

four vegetation types corresponds roughly with substrate type, rainfall, and elevation.

-10-



Rainfall varies from 20 inches annually near Queen Kaahumanu Highway to nearly 50
inches annually at the upper boundary of the project area. A’a lava flows run the length
of the property, while more weathered pahoehoe flows are found along the peripheries of
the property; with one small section of Punalu’u extremely rocky peat overlying pahoehoe
bedrock in the northeastern corner of the project site (Sato et al., 1973).

Following is a description of the four vegetation types identified. Figure 4-7 from the
"Kealakehe Planned Community Environmental Impact Statement,” dated June 1990 by
Belt Collins & Associates, presents the distribution of these vegetation types.

OPEN MIXED SHRUBLAND. This vegetation is generally distributed above the
400-foot contour interval on a’a lava. It may extend to lower elevations on some
flows with many of the native elements quickly attenuating. The physiognomy is of
an open scrub with scattered trees, although in dt;:pressions with small gullies shrubs
and trees may form dense thickets. Native and introduced shrubs occur in about
equal numbers, although among the natives alahe’e (Canthium odoratum} and
al'alii (Dodonaea viscosa) are locally abundant in places, while among the

introduced plants koa-haole (Leucaena leucocephala), klu (Acacia farnesiana}, and

Christmas berry (Schinus terebinthifolius) are locally abundant. Trees occur as

scattered individuals or small, scattered stands. Native shrubs and trees include
mamane (Sophora chrysophylla), lama (Diospyros sandwicensis), alahe’e, maiapilo
(Capparis sandwichiana), a’ali’i, Bidens micrantha ssp. ctenophylla, kalamona,

(Senna gaudichaudii), naio (Myoporum sandwicense), uhi uhi (Caesalpinia
kavaiensis), wiliwili (Erythrina sandwicensis), and ’ohe (Reynoldsia sandwicensis).
The more commonly occurring introduced shrubs include koa ’haole, Christmas
berry, klu, lantana (Lantana camara), guava (Psidium guajava), senna (Senna
septemtrionalis), and pluchea (Pluchea symphytifolia). Introduced trees include

kukui (Aleurites moluccana), jacaranda (Jacaranda mimosifolia), silk oak (Grevillea

robusta), and monkeypod (Samanea saman).
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Ground cover is usually a mixture of grasses, smaller shrubs or subshrubs, and
young koa-haole plants less than a foot high. These include Natal redtop
(Rhynchelytrum repens), fountain grass (Pennisetum setaceum), Guinea grass
(Panicum maximum), love grass (Eragrostis tenella), molassesgrass (Melinis
minutiflora), Bermuda grass (Cynodon dactylon), *uhaloa (Waltheria jndica), ’ilima
(Sida fallax), coffee senna (Senna occidentalis), false mallow (Malvastrum

coromandelianum), nettle-leaved vervain (Stachytarpheta urticifolia), indigo
(Indigofera suffruticosa), bur bush (Trumfetta rhomboidea), and air plant
(Kalanchoe pinnata).

Cattle grazing on this part of the property tends to keep most of the open mixed
shrubland low and there are numerous cattle paths through the shrubland. Where
cattle congregate, usually under trees and where there is some soil, plants or acute-

leaved sida (Sida acuta), bur bush, hairy hanohono (Commelina benghalensis), false

mallow, amaranth (Amaranthus viridus), and coffee senna are more numerous.

There are minor variants of this shrubland. For example, along the upper
boundary, adjacent to the residential area and public housing, the property has been
more disturbed as evidenced by the large piles of boulders, a number of dozer
walks, and piles of rubbish. In this area, weedy species such as Spanish needle
(Bidens pilosa), Florida beggarweed (Desmodium tortuosum), hyptis (Hyptis

suaveolens), etc.,, are abundant, and California grass (Brachiara mutica) forms

extensive mats. Where the substrate is weathered pahoehoe, fountain grass

becomes more numerous.

CANTHIUM/CHRISTMAS BERRY SHRUBLAND. This vegetation type occurs
on the 150-acre parcel which is included in the proposed community. The
Canthium/Christmas berry shrubland continues across the slope and extends onto
the adjacent Queen Lilivokalani Trust Keahuolu lands where a recent flora survey
was conducted (Char, 1989).

3.



The substrata is a’a with blocky chunks generally 4 to 6 inches in diameter. Both
alahe’e (Canthium odoratum) and Christmas berry occur in almost equal numbers,
though one or the other may be more abundant in places. The shrubs form dense
thickets, 10 to 15 feet tall. Scattered through the shrubland are clusters of
mamane, 18 to 20 feet tall; other native shrubs and trees including wiliwili, a’ali’i
'ohe, Bidens micrantha ssp. ctenophylla, lama, and ’ohi’a (Metrosideros
polymorpha). Introduced trees and shrubs, which also generally occur as scattered
individuals, include jacaranda, silk oak, autograph tree (Clusia rosea), guava, kukui,

and monkeypod. Koa-haole forms small clumps in places but is not abundant.

Near the school boundary, large plants of sisal (Agave sisalana) are found.

Ground cover varies from 40 to 50 percent and is composed of seedlings of the tree
and shrub species mentioned above plus a mixture of grasses and weedy herbs,
though litter and barren a’a predominate. Low-lying, open areas are often filled
with Natal redtop, molassesgrass, lantana, fountain grass, ’ilima, and air plant,

Locally abundant, twining and sprawling over shrubs, are vines of huehue (Cocculus
triloba).

KOA-HAOLE SHRUBLAND. This vegetation type is generally found associated
with pahoehoe substrate, Dense to open koa-haole shrublands are found adjacent
to the Kealakehe residential area, the County landfill, and above the quarry and
cement batching plant. The koa-haole plants vary in height from 8 to 12 feet tall,
although, in places, they may be somewhat taller. Scattered trees of kiawe
(Prosopis pallida) and ’opiuma (Pithecellobium dulce) are usually found associated
with this shrubland. Other trees and shrubs occasionally found here include alahe’e,

Christmas berry, monkeypod, lantana, maiapilo, and naio. Locally abundant are
Yilima and ’uhaloa.

Lower elevation koa-haole shrubland usually supports a dense ground cover of
fountain grass, while upper elevation shrubland has a ground cover composed of

Natal redtop, fountain grass, and various weedy species as nettle-leaved vervain
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(Stachytarpheta urticifolia), beggar’s tick (Bidens pilosa, Bidens Cynapifolia), hairy
abutilon (Abutilon grandifolium), and air plant.

Where this vegetation type occurs on a’a substrate, there is very little ground cover
and the koa-haole shrubs tend to occur in scattered patches usually in shallow

depressions.

FOUNTAIN GRASS GRASSLAND. Along the northern boundary of the subject

property, where it abuts Palani Ranch, fountain grass forms a rather extensive and

dense grassland. Koa-haole shrubs occur as scattered individuals, although, in low-
lying areas they may sometimes form small-sized thickets. Other shrubs and
subshrubs occasionally found in the grassland include ’ilima, indigo (Indigofera
suffruticosa), alahe’e, uhaloa, and maiapilo. A few trees of kiawe and ’ohe can be
observed scattered through the grassland; one rather large tree of maua (Xyiosma
hawaiiense), about 20 feet tall, is found on a rocky knoll near the jeep trail that

begins behind the quarry.

On the a’a flow adjacent to Queen Kaahumanu Highway, fountain grass occurs in

scattered clumps. In these areas, "uhaloa and ’ilima are abundant.

In general, these grasslands tend to be species poor as the aggressive fountain grass
forms a dense cover which crowds out other plants. Fountain grass is considered
a serious pest in dry areas of the Big Island as it outcompetes most native species
for establishment. It is also a fire-adapted species. The grass burns swiftly and hot
causing extensive damage to native dry forest. After fires it is able to quickly

reestablish itself (Wagner, et al,, in press).

3.1.2.2 Threatened and Endangered Plants
One officially listed endangered species, the uhi uhi (Caesalpinia kavaiensis; formerly

known as Mezoneuron kavaiense), and one candidate endangered species, Bidens

micrantha subspecies (ssp.) ctenophylla (no common name}), occur on the Kealakehe site.
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An officially listed endangered species is protected by the Federal Endangered Species Act
of 1973 (16 USC 1531-1543), as amended, and by the State’s threatened and endangered
wildlife and plants law (Chapter 124, Hawaii Revised Statutes, Title 13, Subtitle 3, Part 2).
Bidens micrantha ssp. ctenophylla is considered a Category 1 candidate endangered species
by the United States Fish and Wildlife Service (1985). Plants considered Category 1

material should be regarded as candidates for addition to the Endangered and Threatened

Species List and, as such, consideration should be given them in environmental planning.

The uhi uhi is a large shrub to medium sized tree (up to 30 feet tall) with thick, rough,
dark gray bark and very dark blackish-brown heartwood. The leaves are twice divided into
smaller leaflets with 4 to 8 pairs of pale green leaflets per pinnae. The flowers are borne
in clusters at branch tips and are pinkish-purple to brick red. The seed pods are flat and
thin; bluish-glaucous when young, pale pinkish-tan to gray when older. The Hawaiians
used the strong, dark, heavy wood for spears and fishing implements called la’au melomelo
or la’au makalei (Rock 1913, 1920).

Uhi uhi was first described from the Island of Kauai in 1867. Later specimens were
collected on Oahu and Maui. Uhi uhi plants were discovered in the North Kona area in
1909. Today the population has been greatly reduced. Only a single tree is known from
the Kauai plantation, a few plants occur in the Waianae Mountains on Oahu, and about
two dozen plants have been recorded on the slopes of Hualalai in the Puuwaawaa-
Kaupulehu ahupua’a on the Island of Hawaii. Cattle, goats, and other feral herbivores
were probably responsible for most of the population decline, but in recent years exotic
plants, such as fountain grass, have become so abundant as to inhibit regeneration and to

increase the chances of wildfire (Lamoureux 1982).

Nineteen uhi uhi plants were located on the Kealakehe project site. This represents a
significant increase in the number of known plants and also extends the range of
distribution of the species from Puuwaawaa-Kaupulehu across to the Kailua-Kona area.
On the project site, the majority of the plants are found between the 500 and 550-foot

elevation contours in open mixed shrubland. A few plants occur in koa-haole shrubland
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on a’a flows. The location of the 19 plants is presented in Figure 4-8 extracted from the
"Kealakehe Planned Community Environmental Impact Statement," dated June 1990 by
Belt Collins & Associates. The plants vary in height from 8 feet to about 25 feet tall, with
the majority of them from 12 to 15 feet tall. Most are multi-branched and, at the time
of the field survey, had flowers and many seed pods. Although an intensive search around

the plants was made, no seedlings or saplings of uhi uhi were located.

Bidens micrantha ssp, ctenophylla occurs in shrubland and dry forests on the leeward
slopes of Hualalai. In addition to being a candidate endangered species, it is also
considered vulnerable or threatened by extensive habitat destruction or modification or by
other environmental disturbances (Wagner et al. in press). It is an attractive plant with
dense clusters of yellow, daisy-like flowers. The dense inflorescences may contain 15 to

75 or more flower per cluster. Bidens is an erect, much branched, perennial herb from

2 to 5 feet tall. Under optimum growing conditions, it may reach 7 to 8 feet in height.

On the Kealakehe project site, Bidens is found scattered throughout the open mixed

shrubland and Canthium/Christmas berry shrubland in fairly large numbers.

Because they are a federally designated endangered species, the 19 uhi uhi plants
(including the two within the golf course) identified on the Kealakehe site must be
preserved. As part of the analysis of environmental impacts conducted for the proposed
project, an opinion was sought from the State Attorney General concerning the ability to
move or relocate uhi uhi plants from areas designated for development. The Department
of the Attorney General responded, in part, "...because it does not seem the uhi uhi trees
can be successfully transplanted, and because it cannot be said that destruction of any of
the species would help propagate the species as a whole, under existing statutes the uhi
uhi trees must be preserved in place." (letter to William W. Paty, Chairman of the Board
of Land and Natural Resources, December 20, 1989). Therefore, while impact upon the
habitat of the uhi uhi plants may be significant due to grading and site preparation, there

will be no significant impact upon the uhi uhi plants because they will be preserved.
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Impacts upon the Bidens, a candidate endangered species, may be significant because of

the need for removal of existing vegetation in the course of site preparation.
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SECTION 4
RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE

Comprehensive discussions of the above section is presented in the Revised EIS for the
Kailua-Kona Sewerage System, Phase IV (Northern Zone), July 1981. Therefore, no

additional information is required to update this section of this amendment.



SECTION 5

ANTICIPATED ENVIRONMENTAL IMPACTS
AND MITIGATIVE MEASURES TO MINIMIZE ADVERSE IMPACTS

The impacts of the proposed action on the environment may be classified in two
categories: primary and secondary. Primary or direct impacts associated directly with the
construction activity of the project, i.e., dust, noise, and traffic disruption are generally a
short term nature. Primary long-term impacts may occur after completion of the
construction. Secondary or indirect impacts may result indirectly from the provision of a
public facility such as a sewerage system. Uncontrolled population growth, urban sprawl,
induced land use changes, and pollution from urban runoff are some examples of
secondary impacts. Secondary impacts are generally long term in nature but short-term

secondary impacts may occur during construction.

Sl Impacts of the Proposed Wastewater Systemn

The environmental impacts of the proposed wastewater management project are both
primary and secondary. The primary impacts are generally short-term and associated with
the construction of the facilities. The secondary impacts are generally long-term and

related to the operation of the facilities.

5.1.1 Primary Impacts

The proposed wastewater project consists of the following system: the collection and
transmission system, the treatment facility, and the disposal system. The short-term and

long-term impacts associated with the construction of these facilities are discussed below.

5.1.1.1 Wastewater Disposal System

The network piping and sprinklers will be buried under the proposed golf course.
Construction of the piping and sprinkling system will be along a recent lava flow ending
at the proposed site. Impacts on the construction conditions include particulate matter in
the air, foreseeable blasting due to the apparent basaltic subterrain, noise, traffic
congestion and vehicular emission. Governmental regulator agencies will oversee and

control these construction related efforts.
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Archaeological, flora and fauna impacts were discussed earlier and measures to preserve
these features will be incorporated in the design and construction of the effluent disposal

by land reclamation.

5.1.1.2 Archaeological/Terrestrial Flora

A. Archaeological: Generally no major archaeological or artifact sites were

found. The only features on which the construction of the wastewater
disposal system would have a probable impact on would be historical trails,

walls or platforms. These items warrant further survey of the sites.

B. Terrestrial Flora: Impacts to the existing flora would result from preparation

of the project site for the development. Grading cut and fill work, and
similar construction activities will destroy existing plant cover. Impacts would
also occur from the introduction of alien or exotic plant species which might
outcompete existing species. The significance of potential impact has been
evaluated on the basis of the extent of loss of existing vegetation, the
potential for introduction of competitive exotic species, and the potential for

loss of endangered or threatened species.

The impact to existing vegetation is considered to be significant due to the need for
extensive grading and clearing associated with site preparation. However the loss of
existing vegetation will be offset, to some degree, by the introduction of extensive

landscaping and turf grass for the golf course.

5.1.2 Secondary Impacts

The short-term and long-term secondary impacts associated with the development of the

new facilities are discussed below.

A Wastewater Disposal System: The disposal by land reclamation will be
discharged onto the proposed golf course. No secondary impacts are
anticipated because the treated effluent would be disinfected at the

Kealakehe WWTP to State Department of Health standards.
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B. Economics: The short term costs of disposal by land reclamation will, as
with the ocean outfall, be shared by the Federal, State and County

governments which are funded by the general public.

5.1.3 Mitigation Measures

To offset the loss of native plants, the use of native plant material for landscaping is
recommended. Native plants adapted to the low rainfall and lava substrates of the
Kealakehe site are recommended for inclusion into the overall landscaping of the golf
course. While the golf course fairways and greens must be recultivated using exotic
grasses, much of the area designated as rough can be left undisturbed or recultivated with
native plants. Many of the native plants are attractive and of ornamental value; these

include the uhi uhi, wiliwili, 'ohe, naio, alahe’e, mamane, kalomona, and Bidens micrantha

ssp. ctenophylla.

In order to mitigate the potential impact of the proposed project upon the habitat of the
uhi uhi plants and upon the Bidens, it is proposed that a five-acre endangered plant
preserve be established around a cluster of eight uhi uhi trees located in the upper portion
of the Kealakehe site outside of the golf course. This preserve would also help to
preserve a number of other native species in the area including the candidate Bidens
species. Propagation material from other native plants not found within the 5-acre
preserve, such as maua, wiliwili, halapepe (Pleomele hawaiiensis), olopua (Nestegis
sandwicensis), and pua-kala (Argemone glauca) as well as from the separate uhi uhi plants,
should be collected for inclusion onto the site. The preserve should be an actively used
nature study park with trails, jogging paths, picnic shelters, etc. Descriptive signs should
be provided for the plants. Pamphlets for a self-guided tour could be provided and would
highlight the native species, describe how the Hawaiians used the plants, and present ways
these plants could be used in landscaping to conserve water. In addition to the five-acre
preserve, it is recommended that a one-half acre preserve should be established around
each of the remaining eleven uhi uhi plants. Long-term management of these separate
one-half acre lots and the five-acre preserve would include an active management program

for the eradication of introduced plants, especially fountain grass, koa-haole, and Christmas

berry.
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Additional mitigation measures will include the following: 1) the preparation of a
mitigation plan for the uhi uhi plants in the Kealakehe area, which will include a plan for
the propagation of the uhi uhi plants and Bidens plants with seeds and cuttings from the
mature trees and plants on site; 2) the initiation of State legislation to bring Hawaii State
law into conformance with Federal law concerning the relocation of endangered plant
species; and 3) the establishment of an escrow fund for the long-term preservation of
endangered and candidate endangered species with startup funds not to exceed $100,000.
Conducted in tandem, these three mitigation measures will provide the means to cultivate
seedlings and cutting from the existing plants in a funded preserve, monitor the impacts
of development upon the endangered and candidate endangered species, and eventually
relocate the endangered plants to a more secure area once their genetic line is secured

through the cultivation of seeds and cuttings from each adult plant.

Finally, the United States Fish and Wildlife Service has been contacted and advise.d of the
existence of the endangered plants. Because two of the uhi uhi plants are located within
the golf course area (to be transferred by Executive Order of the Governor to the County
of Hawaii) which is to serve as the effluent disposal area for the Kealakehe Sewage
Treatment Plant, the County of Hawaii’s Public Works Department has formally requested
a "biology opinion" from the FWS. While the biology opinion, which amounts to a
recommendation, will not be completed before publication of this environmental impact
statement, it is expected to provide additional guidelines and recommendations for

mitigation measures applicable to both the HFDC and County of Hawaii.



SECTION 6

PROBABLE ADVERSE ENVIRONMENTAL IMPACTS
WHICH CANNOT BE AVOIDED

Comprehensive discussions of the above section is presented in the Revised EIS for the
Kailua-Kona Sewerage System, Phase IV (Northern Zone), July 1981. Therefore, no

additional information is required to update this section of the amendment.
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SECTION 7
ALTERNATIVES TO THE PROPOSED ACTION

7.1 General
Discussion of these alternatives are detailed in the Revised EIS for the Kailua-Kona

Sewerage System, Phase IV (Northern Zone), July 1981.

Each alternative must be evaluated from an environmental, social, and monetary view
point. The environmental and social concerns were previously addressed in the Facility
Plan. An environmental concern which was not addressed in the approved EIS is the
potential adverse impact of the wastewater discharge on the purity of the cold ocean water
requirements of the Natural Energy Laboratory of Hawaii and the Hawaii Ocean Science
Technology Park, both located at Keahole. The ocean data and studies prepared for the
ocean outfall indicate that contamination is very remote or non-existent. However, this
hypothesis is very difficult to prove or disprove, and therefore shall remain as an issue.
By proper design and attentive operations and maintenance, both alternatives are

acceptable from an environmental and social point of view.
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SECTION 10

AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS
OF GOVERNMENTAL POLICIES ARE THOUGH TO OFFSET THE
ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

Comprehensive discussions of the above sections are presented in the Revised EIS for the
Kailua-Kona Sewerage System, Phase IV (Northern Zone), July 1981. Therefore, no

additional information is required to update this section of the amendment.
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At the request of Mr. Lee Sichter of Belt, Collins &
Associates, on behalf of their client, State of Hawaii -
Housing Finance and Development Corporation (HFDC),
Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an
archaeological inventory survey of the c. 950-acre proposed
Kealakehe Planned Community project area, located in the
Lands of Kealakehe and Keahuolu, North Kona District,
Island of Hawaii (TMK:7-04-08:17 Por.12). The overall
objectve of the survey was to provide information appropriate
to and sufficient for the preparation of an Environmental
Impact Statement (EIS) and Master Plan being developed
for the project. '

The survey field work was conducted September 5-
October 13, 1989. Prior o carrying out the work, a general
scope and specific field tasks for the project were discussed
with Dr. Ross H. Cordy, chief archaeclogist in the Hawaii
Department of Land and Namral Resources-Historic Sites
Section/State Historic Preservation Office (DLNR-HSS/
SHPOQ).

Based on a preliminary review of available background
literature and records, and on discussions with Mr. Sichter
and the appropriate DLNR-HSS/SHPO personnel, the
following specific tasks were determined to constitute an
adequate scope of work for the present survey:

1. Conduct archaeological background and historical
documentary research involving review and
evaluation of readily available archaeological and
historical literanure, historic documnents and records,
and canographic sourcesrelevantio the immediate
project area; :

2. Conduct a 100%-coverage, low-level (30-50 ft
aitiude) aerial survey (heticopter) of the entire
projectarea, with specialemphasison (a) following
out any foot trails present and plotting them on
acrial photographs and/or maps, (b) identifying all
sites observed, and (c) identifying areas devoid of
sites (e.g., relatively recent lava flows and
mechanicaily altered lands);

3. Conduct variable coverage (partial to 100%), vari-
able intensity (30-90 ft intervals) ground survey of
the projectarea, with the actual extentand intensity
of coverage determined on the basis of the aerial
survey:

[ BACKGROUND' |

4. Coaduct limited subsurface reconnaissance testing
of selected sites and feamres identified within the
project area () to determine the presence or absence
of potentially significant buried cultural features
or deposits, and (b} to obtain suitable samples for
age determination analyses; and

5. Analyze background research data and field data,
and prepare appropriate reports.

The present survey area consists of the undeveloped
partion of the Land of Kealakehe east (mauka) of Queen
Kaahumanu Highway and west (makai) of Palani Road (c.
800 acres), and a 150-acye parcel in the Land of Keahuolu
bounded by Palani Road on the east and the Kealakehe/
Keahuolu boundary on the north (Figure 1). Termin in the
area consists of gently sloping pahoehoe and aa flows that
are covered with moderately to very dense scrub vegetation.
Vegetation consists predominantly of the tree species kiawe
{Prosopis pallida (Humb. and Bonp. ex Willd.] HBK), koa-
haole (Leucaena leucocephala [T.am.] de Wit), and Christmas-
berry (Schinus terebinthifolius Raddi.). Understory plants
consist predominantly of lantana {Lantana camara L.). klu
(Acasia famesiana (L.} Willd.), fountain grass (Pennisetum
setaceym [Forsk.] Chiov.), California grass (Brachiaria
mutica (Forsk.] Stapf, Jamaica vervain (Siachytarpheta
Jjamaicensis (I..] Vahl), and airplant (Bryophyilum pinnamm).

Aerial reconnaissance of the project area indicaied that
cultural features were present on all lava types. and that
much of the surface was covered with heavy vegetation.
During the pedestrian survey, therefore, intervals between
sweepingcrew members were maintained ata high-intensity
level of about 30-ft over the entire project area. The survey
crew consisted of fourto five individuals, who oriented their
parallel sweeps north-south across the project area. In order
10 ensure complete coverage, survey transects were flagged.

As sites/features were identified they were tagged and
plottedona 17:200 ft scale aerial photograph. Subsequently,
a crew of four 1o eight tagged the sites with metal tags,
photographed the sites, measured and described the sites,
and in most cases, cleared and mapped them. Hand-
excavated test units (1.0 by 1.0 m) were excavated at one
site (13188 *).  All excavated soil was screened through

1/8-inch mesh and all shell, lithic, botanical and faunal
materials were collected. Analysis of midden, artifacts and
stratigraphic data is pending.

* State Inventory of Historic Places (STHP) site designation system: all four-digit site numbers prefixed by 50-10-2”5 or
-27 (50=State of Hawaii, 10=Island of Hawaii, 25 or 27=USGS 7.5' series quad map [“Kailua” or “Keahole, Hawaii"]).
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Eighty-one sites consisting of a minimum of 766
component feamres were identified/reidentified within the
project area. The sites are summarized in Table 1 (at end).
Correlation of newly identified and previously recorded
sites is still pending, however, it appears that one (13183) of
the newly identified sites has been previously recorded by
Hammatt, Shideler, and Borthwick as Site 12 (1987).
Previously recorded Mamalahoa Trail (King’s Trail) is
within the project area; this site was not given a PHRI
temporary number.

Among the identified sites, 27 (33.8%) consist of single
components and the rest consist of two to 120 components.
Tentative functional interpretations were determined for
individual feanures within complexes and for single component
sites; functional interpretations were based on feature
morphology, physical setting, and associated features or
artifacts. Eight general functional categories were identified
(Table 2)—agricuiture (664 features, 86.6%), habitation
(21 features, 2.7%), transportation (19, 2.5%), markers (30,
3.9%), agricultural/ habitation (11, 1.4%), land division (9,
1.2%), possible burial (8, 1.0%), and possible ceremonial
4,5.2%).

The disu-ibt_xtion and density of features within the
project area indicate that the area was used principally for
relatively intense dryland agriculuure, Agricultural complexes
are most numerous in the upper portions of the area, at
elevations of 500 ftand greater. Asindicated in Table 2, the
most common agriculmral feanmres are pahoehoe excavations
and rock mounds. These two formal types comprise 66% of
all agricultural features, and 57.4% of all identified features.
It is highly likely that additonal pahoehoe excavations and
mounds are present within the project area.

Roughly half (10 of 21) of the habitation features
identified to date appear to reflect temporary habitation.
These include four cave shelters with minimal amounts of
midden and minimal internal modification, two C-shapes,

'SUMMARY: OF FINDINGS. [l

two hearths that are relatively recent, a wall, and a midden
scatter. Seven platforms, an enclosure, a pavement, and a
terrace have been entatively assigned habitation functions.

Features identified as habitaton/agriculture are
questionable as 1o exact functon, Morphological
characteristics of these features are reflective of habitation
structures; the features may, however, also comprise more
formalized agricultural stuctures, Similarly, the four possible
ceremonial and eight possible burial features may also
comprise habitation or more formalized agricultural feanwres.

Four of the eight possible burial platforms are present at
one site (13181) located well below (160 ft elevation) the
intensive agriculture zone. This is the only site identified
that may correlate with a burial site previously described by
Soehren (19735) at the northern end of Kealakehe.

The transportation category includes ten steppingstone
trail segments, five sections of kerbstone trail, and two
sections of historic roadbed. It is likely that at least four of
the steppingstone trail sections were once connected o form
two trails. Other steppingstone trails are short, and appear
to have connected various agricultural complexes. At least
one of the kerbstone trails (13219) has been associated with
an early historic inland-seaward “3 ft road™ that connected
the upper govemment road with the Mamalahoa Trail
(Emerson survey map). Major portions of this trail have
been destroyed by bulldozing and land clearing activites
associated with ranching.

Among the nine land division walls identified, one is
definitely associated with ranching (13215). Four of the
walls have modifications such as cartle gates and fencing;
however, it has not been determined if the walls predate the
modifications. Four walls appear to comprise Pre-Contact
land boundary walls. A wall at Site 13248 defines the
Kealakehe/Keahuolu ahupua’a boundary,
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Table 2.
FREQUENCY OF FORMAL FEATURE TYPES BY FUNCTIONAL CATEGORIES
Features Count % of % of Features Count % of % of
Category Total Category Total
Agricultural F eatures Transportation Features
Enclosures 14 21 Steppingstone trails 10 526
Faced mounds 6 9 Kerbstone rails 5 26.3
Linear rock mounds/walls 101 152 Footpaths 2 105
Modified outcrops 45 6.8 Roadbeds 2 10.5
Pahoehoe excavations 228 343 Subtotai: 19 99.9 2.5
Rock mounds 212 319
Stepped terraces 2 3
Terraces 49 74 Possible Ceremonial Features
Walled terrace 1 1 .
YWails 6 9 Enclosures 2 500
Subtotal: 664 999 86.7 Platform 1 25.0
__Sizpped Terrace 1 250
Subtotal: 4 100.0 0.5
Habitation Features
Caves 4 190 Habitation or Agriculture Features
C-shapes 2 9.5
Enclosure 1 4.8 Enclosures 2 182
Hearths 2 95 Pavements 2 18.2
Midden scater 1 48 Platforms 2 182
Pavements 2 9.5 Terraces 3 273
Platforms 7 333 Walled pavement 1 9.1
Terrace 1 4.8 Subtotal: 11 100.0 14
Wall 1 4.8
Subtotal: 21 100.9 2.7
Land Division/Ranching Features
Indeterminate Markers Walls 9 1.2
Caims 30 3.9
Possible Burial F eatures
Platforms 8 1.0
Total Number of Features: 766 99.9
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Significance categories used in the site evaluation
process are based on the Natjonal Register criteria for
evaluation, as outlined in the Code of Federal Regulations
(36 CFR Pan 60). Sites determined to be potentially
significant for information content (Category A, Tabie 3)
are assessed under Crilerion D, which defines significant
resources as ones which “...have yielded, or may be likely to
yield, information important in prehistory or history.” Sites
potentially significant as excellent exampies of a unique site
or site type (Category B} are evaluated under Criterion C,
which defines significant resources as those which *...embody
the distinctive characteristics of a type, period or method of
construction...or that represent a significant and distinguishable
entity whose components may lack individual distinction.”

Sites with potential culwral significance (Category
C) are evaluated under guidelines prepared by the Advisory
Council on Historic Preservation entitled “Guidelines for
Consideration of Traditional Cultural Values in Historic
Preservation Review"” (Draft Report, August 1985). The
guidelines define culturai value as “...the contribution made
by an historic property to an ongoing society or cultural
system. A traditional cultural value is a cultural value that
has historic depth.” The guidelines further specify that “[a]
property need nothave been in consistent use since antiquity

by a cultural system in order to have a traditional cultural
value,”

Among the 81 sites identified within the project area,
65 are assessed as significant solely for information content
(Table 3). No further work is recommended for 21 of the 65
sites. These 21 sites have limited information value at the
level of local analysis—they consist principally of caims
(six sites) that could not be associated with trails or other
features, recent mango tree enclosures (two sites), isolated
agriculturai features (two sites), ranching features (three
sites), and arecent campsite. Thesites have been adequately
documented; they have been mapped, described,
photographed, and their locations have been plotted.

Forty-four of the 65 sites are recommended for further
data collection if the sites or portions of them are to be
affected by development. These sites potentially contain
information pivotal 1o undersianding prehistoric and early
historic settlement and agricultural land use patterns in
leeward Hawaii. Over half of the sites are agricultural

# GENERAL SIGNIFICANCE ASSESSMENTS: - ==
AND RECOMMENDED GENERAE. TREATMENTS

6

complexes (25 sites, 55% of category); six sites are habitation
or possible habitation sites, four sites consist of walls, and
and seven sites consist of short trail sections.

Seven of the remaining 16 sites are multifunctional
complexes tematively assessed as having significant
information content, as providing excellent examples of
feature types or complex types, and as provisionally having
cultural value. Present at these siles are shrines, ceremonial
features, or human interments. Further data collection and
interpretive development are recommended for portions of
these complexes, and preservation as is is provisionally
recommended for any identified burial features. Five of the
sites in this category are agricultural complexes that also
contain habitation features and possible shrines or burials
(13176, 13183, 13185, 13209, and 13254), The remaining
sites include a possible burial complex (13281) and a
relatively well-preserved enclosure that is possibly a
ceremonial sructure (13228),

Four of the remaining 16 sites have been identified as
potentially containing human interments. These sites are
assessed as having provisional cuitural value, in addition to
the information value present, regardless of whether or not
burials are present. Recommended treatment for these sites
is further data collection and preservation as is if human
skeletal remains are encountered. Included in this category
are Sites 13178, 13193, 3205 and 13223. These sites are
either single feature sites or small complexes of less than
three features. If burials are not identified at.the sites, and
datacollection is completed, no further treatments woulid be
recommended

Five sites are tentatively assessed as having information
value at the local and regional level, as being excellent
examples of a site type, and as having cultural value as
relatively important transportation routes. Further data
recovery is recommended for these sites, and preservation
with interpretive development of undisturbed sections is
recommended. Two of the sites (13234 and 13244) are very
likely sections of the same kerbstone trail.  Site 13219
represents the major inland-seaward route, and the Mamalahoa
Trail is of the regional thoroughfare which connected
Kealakehe with other lands and places. Alsoincluded in this
cagegory is a well-preserved, relatively lengthy section of a
steppingstone foot trail (Site 13294).
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Table 3.

SUMMARY OF GENERAL SIGNIFICANCE ASSESSMENTS
AND RECOMMENDED GENERAL TREATMENTS

Site Significance Category Recommended Treatment
Number A X B C FDC NFW PID PAI
13175 - + - - - + - -
13177 - - , - - + - .
13182 - A - - - + - -
13191 - + - - - + - -
13192 - + 5 = - + - 3
13195 - “ % = - &% - -
13196 - L - - - e - -
13198 - + - - - + - -
13159 - + - . - + - -
13200 = + a . - + - =
13208 - + & - & + % =
13215 - 4 - - - + - -
13216 - + - " " + w .
13217 - + % = W o = =
13237 - + = = = + % =
13243 - + - - - + - -
13245 - + - - - + - -
13249 - + - - - + i &
13250 - + - - - + - -
13251 - + = = « 4 . .
13253 - + - - - + - &
Subtotal: 0 21 0 0 0 21 0 0

Generat Significance Categories:

A = Imporiant for information content, further data collection necessary
(PHRI CRM value mode=research value);

X = Important for information content, no further data collection necessary
(PHRI CRM value mode=research value, SHPO=not significant)

B = Excellent example of site type at local, region, island, State, or
National level (PHRI CRM value mode=interpretive value); and

C = Culurally significant PHRI CRM value mode=cultural value).

Recommended General Treatments:

FDC = Further data collection necessary (further survey and testing, and
possibly subsequent data recovery/mitigation excavations);
NFW = No further work of any kind necessary, sufficient data collected

archaeological clearance recommended, no preservation potential;

PID = Preservation with some level of interpretive development recommended
(including appropriate related data recovery work); and

PAI = Preservation “as is”, with no further work (and possible inclusion
into landscaping), or minimal further data collection necessary
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Table 3 (cont.)

Site Significance Category Recommended Treatment
Number A X B C FDC NFW PID PAI
13179 + - - - + - - -
13180 + - - ” + < % 5
13184 + - - - + - - =
13186 + - = - % - " .
13187 + - - - + - - -
13188 + - - - + - - -
13189 + - - - + = - .
13190 + - - - + - - -
13197 + - - = + s = &
13201 + - - - + - - -
13202 + - - - + - - -
13203 + - - - 4 - - -
13204 + - - - + - - 2
13206 + - 5 = + - - -
13207 + - - - + - - -
13210 + - - - + - - -
13211 + - = = + = - .
13212 + - - - + - - -
13213 + - . - + s % 5
13214 + - - - + - - -
13218 + - - - + “ = -
13220 + - . < + s - "
13221 4+ “ . - ¥ s s s
13222 + - - - + - - -
13224 + - - - + - - -
13225 + - - - + - - -
13226 + - - - + - - =
13227 + - - - + - - :
13229 + - = = & 4 " P
13230 + - - - + - - =
13231 + - = - ¥ . - -
13232 + - - - + - - -
13233 + - - - + - - -
13235 + - - - + - - =
13236 + = . % + 3 = s
13238 + - - - + - - -
13239 + - - - + - - -
13240 + - - - + - - =
13241 + . " e + “ = =
13244 + = = = + - - .
13246 + - - - + - - -
13247 - = - - + = . s
13248 + - - - - + - - -
13252 + - - - + - - -
Subtotal: 44 0 0 0 44 0 0 0
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Table 3 (cont.)

Site Significance Category Recommended Treatment
Number A X B C FDC NFW PID  PAI
13194 + - + + 4 - + %
13219 + - + + + - + =
13234 + - + - + - + -
13242 + - + + o - + .
00002 + - + + i - + .
Subtotal: 5 0 5 5 5 0 5 0
13178 + - - * + i 2 =
13193 + = = » + = = =
13205 + - = - + . = ®
13223 e - - = + _ & =
Subtotal: 4 0 0 4 & 0 0 4
13176 + g + = o - + =
13181 + - + * + - Ea L]
13183 - - + * + - + -
13185 + - + . + - + *
13209 + - + » +* - + E
13228 + - 4= L] -+ i -+ =
13254 + - + b + - + =
Subtotal: 7 0 7 7 7 0 7 7

Total: 60 21 12 16 60 21 12 11

* Provisional assessment; definite assessment pending further data coilection
(i.e., testing features for presence/absence of skeletal remains)
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Table 1.

SUMMARY OF IDENTIFIED SITES

SIHP Formal Tentative *CRM Value +Field Work
Site Site/Featre Functional Mode Assess. Tasks
Number Type Interpretation R 1 C DR SC EX
13175 Complex (8)# Agriculture L L L - - -
A-l Enclosures
13176 Complex (4) Agriculture/ M M MH + - +
Possible shrine
A Stepped terrace
B Terrace
C Maodified outcrop
D Stepping stone trail
13177 Cairns (2) Indet. markers L L L - - -
13178 Complex (3) Agriculture/ MH L LH + - +
Possibie Burial
A Platform
B Phh. excavations (2)
13179 Wall Land division/ M L M + - -
Ranching
13180 Wall Land division/ M L LM + - -
Ranching
13181 Complex (4) Possibie burial MH M MH + - +
A Platforms (2)
B Platform
C Platform
13182 Complex (2) Indet. marker L L L - 2 -
A Cairn
B Phh. Excavation

* Cultural Resource Management Value Mode Assessment—
Nature: R = scientific research, I = interpretive, C = cultural
Degree: H = high, M = medium, L = low )

+ Recommended Field Work Tasks: DR = detailed recording (scaled drawings, photographs
and written descriptions), SC = surface collections, EX = lest excavations.

# Number of component features within complex.
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Table 1. (cont.)
SIHP Formal Tentative CRM Value Field Work
Site Site/Feature Functional Mode Assess. Tasks
Number Type Interpretation R 1 C DR SC EX
13183 Complex (5) Habitation/ H M LH + + +
Agricultural/
Possible Burial
A Lava tube cave
B Pavement
C Enclosure
D Platform
E Enclosure
13184 Walls (2) Land division M ML M + - -
13185 Complex (40) Agriculture/ H MH MH + - +
Possible Burial/
Possible Habitation
13 Faced terraces
12 Modified outcrops
12 Rock mounds
2+ Phh. excavations
1 Caim
13186 Complex (2) Transportation/ M M M + + +
Agriculture
A Steppingstone trail
B Enclosure
13187 Phh.
Excavations (3) Agriculture M L L + - -
13188 Cave Habitation M L L + “ +
13189 Complex (2) Agriculture M L L + - +
A Terrace
B Terrace
13190 Complex (20+)  Agriculture MH L L + - *
A Wall
B Phh. excavations (2)
L& Modified outcrop
D Phh, excavations (6)

Plus ten rock mounds and additional Phh. excavations
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Tabile 1. (cont.)

STHP Formal Tentative CRM Value Field Work

Site Site/Feature Functional Mode Assess, Tasks

Number Type Interpretation R I C DR SC EX
13191 Caim Indet. marker L L L - - -
13192 Caim Indet. marker L L L - - -
13193 Faced Mound Agriculture (7) LM L LH =+ - +
13194 Steppingstone Transportation MH M MH + - -
Trail
13195 Cairns (2) Historic markers L L L - - -
13196 Caims (2) Indet. markers L L L - - -
13197 Steppingstone Transportation MH L MH + - -
Trail

13198 Complex (2) Indet. marker L L L - - -

A Cairn

B Phh. excavation
13159 Caim Recent marker L L L - - -
13200 Rock mounds (2) Agriculture M L L - - -
13201 Trail Transportation M L M + - -
13202 Complex (3) Transportation M L M =+ - =

A Caims (2)

B Trail
13203 Complex (2) Agriculture/ MH L L + - +

Possible Habitation

A Terrace

B Pavement
13204 Steppingstone Transportation M M M =+ - -

Trail




652-101689 INTERIM REPORT

Table 1. (cont.)
SIHP Formal Tentative CRM Value Field Work
Site Site/Feature Functional Mode Assess. Tasks
Number Type Interpretation R 1 C DR SC EX
13205 Complex (2) Habitation/ H M MH + - +
Possible Ceremonial
A Platform
B Enclosure
13206 Steppingstone Transportation M M MH =+ - =
Trail
13207 Complex (5) Transportation/ MHM M + 4o +
Agricultural/
Possible habitation
A Steppingstone trail
B Terraces (3)
.5 Terrace
13208 Complex (4) Agricultural/ L L L - - =
Indet. markers
A Modified outcrop
Plus 3 collapsed cairns
13209 Complex (52+)  Habitation/ H M MH + + +
Agricultural/
Possible burial
A Steppingstone trail
B Caim
c Stepped terrace
D Terrace with piatform and rock mound
E Pladorm
F Terrace
I Caim
i { Caim
K Modified outcrops (3)
L Caim
M Midden deposit
Plus 40+ Phh, excavations
13210 Complex (3) Habitation/ H L L + - &
Agriculture
A Platform
B Terrace
C Terrace
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Table 1. (cont.)

SIHP Formal Tentative CREM Value Field Work
Site Site/Feature Functionai _Mode Assess, Tasks
Number Type Interpretation R I C DR SC EX
13211 Complex (2) Agriculture M L L + - -

A Rock mound
B Terrace w/walls
13212 Complex (8) Agriculture/ M L M + - .
Transportation
A Phh./aa excavation
B Terraces (6)
C Kerbstone trail
13213 Enclosure Agriculture/ M L L + - +
Possible habitation
13214 Complex (2) Agriculture/ M L L + - +
Possible Habitation
A Enclosure
B Platform
13215 Wall Ranching L L L - - -
13216 Wall Land division/ M L LM - - -
Ranching (?)
13217 Enclosure Agriculture L L L - - =
{recent)
13218 Wall Land division/ M/L ML ML + = =
Ranching (7)
13219 Kerbstone Transportation MHE M MH + - #

Trail

15
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Table 1. (cont.)

SIHP Formal Tentative CRM Value Field Work
Site Site/Feature Functional Mode Assess. Tasks
Number Type Interpretation R I C DR SC EX
13220 Complex (3) Agriculture M L L + - -
A Linear rock mound
B Phh. excavation
C Circular rock mound
13221 Complex (80) Agriculture MH L M + - +
55 Linear rock mounds
25 Phh. excavations
13222 Complex (19) Agriculture MH L M + - -
A Phh. excavation
B Linear rock mound ;
Plus 14 circular rock mounds and 3 phh. excavations
13223 Complex ( 4) Agriculture/ H M LH + - +
Habitation/
Possible burial
A Enclosure
B Platform
Cc Terrace w/6 cleared depressions
D Platform
13224 Complex (28+)  Agriculture M L L + - -
A Terrace
Plus 19 phh. excavations and 8 rock mounds
13225 Complex (7) Agriculture M L L + - .
A Phh. excavations (3)
B Linear rock mound

Plus 3 circular rock mounds

16
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Table 1. (cont.)

SIHP Formal Tentadve CRM Value Field Work
Site Site/Feature Functional _Mode Assess, Tasks
Number Type Interpretation R 1 C DR SC EX
13236 Complex (6)Agriculture M L L + - -
Rock mounds (6)
13237 Enclosure Agriculture L L L - - -
(recent)
13238 Complex (20) Agriculture M L L + - -
10 Phh, excavations
10 Rock mounds
13239 Complex (23) Agriculture MH M L + - -
A Wall
B Cairn
C Terrace

Plus 20 Phh. excavations

13240 Compiex (33) Agriculture M L L B - -
20 Rock mounds
10 Phh. excavations
3 Faced mounds
13241 Complex (49) Agriculture/ M M L =+ - +
Possible habitation
A Terrace
B Cupboard
c L-shaped rock mound
b Termrace
Plus 24 modified outcrops and 21 rock mounds
13242 Steppingstone Transponation M M MH + - -
Trail
13243 Complex (4) Habitation L L L - - -
(recent)
A C-shape
B Hearths
£ Hearths
D Wall
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Table 1. (Cont.)
SIHP Formal Tentative CRM Value Field Work
Site Site/Feature Functional _Mode Assess, Tasks
Number Type Interpretation R 1 C DR SC EX
13251 Enclosure Agriculture/ M L L - - -
Ranching
13252 Compiex (14) Agriculture/ H M LM + - +
Possible habitation
A Faced mound
B Faced mound
C Enclosure
D Faced mound
E Walled pavement w/2 caims and a rock mound
F Terrace w/central depression
G Terrace
H L.-shaped wail
I Pavement
] Pavement
K Rock mound
13253 Wall Land division M M MH - - .
13254 Complex (50+) Habitation/ H M MH + - +
Agriculture
13 Circular rock mounds
10 Linear rock mounds
10 Terraces
5 Platforms
3 Walls
2 Caims
2 Faced mounds
1 Roadbed
1 Modified outcrop
1 Lava tube cave
1 C-shape
1 Steppingstone trail
00002 Kerbstone Transportation MH H M =+ E -

Trail
(Mamalahoa Trail)
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BOTANICAL SURVEY
KEALAKEHE PLANNED COMMUNITY
NORTH KONA, HAWAI'I

The proposed planned community is being undertaken by the State

of Hawaii through its Housing Finance and Development Corporation
(HFDC) in participation with the County of Hawaii through its
Office of Housing and Community Development (OHCD). The primary
goal of the project is to provide affordable housing opportunities
for the anticipated growth in the West Hawaii area.

The Kealakehe project site consists of approximately 840 acres of
land located mauka of the Queen Ka'ahumanu Highway; additionally
about 150 acres on the adjacent Queen Lili'uokalani Trust
property will also be included within the proposed planned
community. The 840-acre parcel extends from about 50 ft.
elevation along the Queen Ka'ahumanu Highway to 700 ft. elevation
at its upper boundary. Properties near the upper boundary include
the Kealakehe Elementary and Intermediate Schools, Public Housing
Projects, and single family residences. Adjoining existing land
uses near the lower boundary include the County's Kealakehe
Landfill, police substation, County Animal Shelter, and power
substation. The smaller 150-acre parcel extends from about 500
ft. elevation to roughly 770 ft. elevation; Palani Road runs
along its eastern boundary.

Field studies were conducted over a three-day period, 14-16 July
1989, to assess the botanical resources present on the subject
property. A total of three botanists were used to gather the
technical.data contained in this report. The objectives of the

survey were to (1) provide a general description of the major



vegetation types; (2) inventory the terrestrial, vascular flora;
and (3) search for threatened and endangered plants on the

project site,

SURVEY METHODS

Prior to undertaking the field studies, a search was made of the
pertinent literature to familiarize the principal investigator
with other botanical studies conducted in the general area.
Recent aerial photographs and topographic maps were examined to
determine vegetation cover patterns, terrain characteristics,

access, boundaries and reference points,

Access along the lower boundary of the 840-acre parcel was from
the Queen Ka'ahumanu Highway and from a jeep trail behind the
quarry and cement batching plant. Along the upper boundary, a
number of streets in the residential area dead end adjacent to
the property. A number of fencelines, rock walls, dozer walks,
and waterline canrn be found on the property; these were used as
reference points during the field studies. The 150-acre parcel
was accessed from Palani Road and from the adjacent school

property.

A walk-through survey method was employed. Areas most likely to
harbor native plant communities or rare species, as the open,

mixed shrubland and rougher ‘'a'a lava flows, were more intensively
examined. Notes were made on plant associations and distribution,
substrate types, topography, exposure, etc. Species identification
was made in the field; plants which could not be positively
determined were collected for later identification in the herbarium

and for comparison with the taxonomic literature.

The species recorded are indicative of the season ("rainy" vs.

"dry") and the environmental conditions at the time of the survey.



A survey taken at a different time and under varying environ-
mental conditions would no doubt yield slight variations in the

species list especially of the weedy, annual taxa.

VEGETATION DESCRIPTION

Four major vegetation types are recognized on the project site
and are described in detail below. All those vascular plants
inventoried during the field studies are presented in the species
checklist at the end of the report. One officially listed

endangered species, the yhiuhi (Caesalpinia kavaiensis), and

one candidate endangered species, Bidens micrantha ssp.

ctenophylla, occur on the site. A more detailed discussion on

their status is found under the "Threatened and Endangered Plants"

section of this report.

The distribution of the four vegetation types corresponds roughly
with substrate type, rainfall, and elevation. As one moves up-
slope, annual rainfall increases from about 20 inches near the
Queen Ka'ahumanu Highway to almost 50 inches at the upper
boundary. 'A'a lava flows run the length of the property, while
more weathered pahoehoe flows are found along the peripheries of
the property; one small section along the upper boundary contains

Punalu'u extremely rocky peat overlying pahoehoe bedrock (Sato et
al. 1973).

1. Open Mixed Shrubland

This vegetation type generally is distributed above the 400 ft.
contour interval on 'a'a lava. It may extend to lower elevations
on some flows with many of the native elements quickly attenuat-

ing.

The physiognomy is of an open scrub with scattered trees,

[



although in depressions and small gullies shrubs and trees may
form dense thickets. Native and introduced shrubs occur in about
equal numbers, although among the natives alahe'e (Canthium

odoratum) and a'ali'i (Dodonaea viscosa) are locally abundant in

places, while among the introduced plants koa-haole (Leucaena

leucocephala), klu (Acacia farnesiana), and Christmas berry

(Schinus terebinthifolius) are locally abundant. Trees occur as

scattered individuals or small, scattered stands. Native shrubs

and trees include mamane (Sophora chrysophylla), lama (Diospyros

sandwicensis), alahe'e, maiapilo (Capparis sandwichiana), a'ali'i,

Bidens micrantha ssp. ctenophylla, kalamona (Senna gaudichaudii),

naio (Myoporum sandwicense), uhiuhi (Caesalpinia kavaiensis),

wiliwili (Erythrina sandwicensis), and 'ohe (Reynoldsia

sandwicensis). The more commonly occurring introduced shrubs

include koa-haole, Christmas berry, klu, lantana (Lantana camara),

guava (Psidium guajava), senna (Senna septemtrionalis), and
pluchea'(Pluchea symphytifolia). Introduced trees include kukui

(Aleurites moluccana), jacaranda (Jacaranda mimosifolia), silk

oak (Grevillea robusta), and monkeypod (Samanea saman).

Ground cover is usually a mixture of grasses, smaller shrubs or
subshrubs, and young koa-haole plants less than a foot high.

These include Natal redtop (Rhynchelytrum repens), fountain grass

(Pennisetum setaceum), Guinea grass (Panicum maximum), love grass

(Eragrostis tenella), molassesgrass (Melinis minutiflora),
Bermuda grass (Cynodon dactylon), 'uhaloa (Waltheria indica),

'ilima (Sida fallax), coffee senna (Senna occidentalis), false

mallow (Malvastrum coromandelianum), nettle-leaved vervain
(Stachytarpheta urticifolia), indigo (Indigofera suffruticosa),
[1]

bur bush (Triumfetta rhomboidea), and air plant (Kalanchoe
pinnata).

Cattle grazing on this part of the property tend to keep most of
the open mixed shrubland low and there are numerous cattle paths

through the shrubland. Where the cattle congregate, usually under



trees and where there is some soil, plants of acute-leaved sida

(Sida acuta), bur bush, hairy honohono (Commelina benghalensis),

false mallow, amaranth (Amaranthus viridus), and coffee senna are

more numerous.

There are minor variants of this shrubland. For example, along
the upper boundary, adjacent to the residential area and public
housing, the property has been more disturbed as evidenced by the
large piles of boulders, a number of dozer walks, and piles of
rubbish. In this area, weedy species such as Spanish needle

(Bidens pilosa), Florida beggarweed (Desmodium tortuosum), hyptis

(Hyptis suaveolens), etc., are abundant, and, California grass

(Brachiaria mutica) forms extensive mats. Where the substrate is

weathered pahoehoe, fountain grass becomes more numerous.

2. Canthium/Christmas Berry Shrubland

This vegetation type occurs on the +150-acre parcel which is
included in the proposed planned community. The Canthium/Christ-
mas berry shrubland continues across the slope and extends onto
the adjacent Queen Lili'uokalani Trust Keahuolu lands where a

recent flora survey was conducted (Char 1989).

The substrate is 'a'a with blocky chunks generally 4 to 6 inches

in diameter. Both alahe'e (Canthium odoratum) and Christmas berry

occur in almost equal numbers, though one or the other may be

more abundant in places. The shrubs form dense thickets, 10 to 15
ft. tall. Scattered through the shrubland are clusters of mamane,
18 to 20 ft. tall; other native shrubs and trees include wiliwili,

a'ali'i, 'ohe, Bidens micrantha ssp. ctenophylla, lama, and

'ohi'a (Metrosideros polymorpha). Introduced trees and shrubs,

wvhich also generally occur as scattered individuals, include

jacaranda, silk oak, autograph tree (Clusia rosea), guava, kukui,

and monkeypod. Koa-haole forms small clumps in places but is not
abundant. Near the school boundary, large plants of sisal (Agave
sisalana) are found.



Ground cover varies from 40 to 50% and is composed of seedlings
of the tree and shrub species mentioned above plus a mixture of
grasses and weedy herbs, though litter and barren 'a'a predomi-
nate. Low-lying, open areas are often filled with Natal redtop,
molassesgrass, lantana, fountain grass, 'ilima, and air plant.
Locally abundant, twining and sprawling over shrubs, are vines of
huehue (Cocculus triloba).

3. Koa-haole Shrubland

This vegetation type is generally found associated with pahoehoe
substrate. Dense to open koa-haole shrublands are found adjacent
to the Kealakehe residential area, the County landfill, and above
the quarry and cement batching plant. The koa-haole plants vary
in height from 8 to 12 ft. tall, although, in places, they may

be somewhat taller. Scattered trees of kiawe (Prosopis pallida)
and 'opiuma (Pithecellobium dulce) are usually found associated
with this shrubland. Other trees and shrubs occasionally found
here include alahe'e, Christmas berry, monkeypod, lantana,

maiapilo, and naio. Locally abundant are 'ilima and 'uhaloa.

Lower elevation koa-haole shrubland usually supports a dense
ground cover of fountain grass, while upper elevation shrubland
has a ground cover composed of Natal redtop, fountain grass,
and various weedy species as nettle-leaved vervain
(Stachytarpheta urticifolia), beggar's tick (Bidens pilosa,

Bidens cynapifolia), hairy abutilon (Abutilon grandifolium), and
air plant.

Where this vegetation type occurs on 'a'a substrate, there is
very little ground cover and the koa~haole shrubs tend to occur

in scattered patches usually in shallow depressions.



4, Fountain Grass Grassland

Along the northern boundary of the subject property, where it
abuts Palani Ranch, fountain grass forms a rather extensive and
dense grassland. Koa-haole shrubs occur as scattered individuals,
although, in low-lying areas they may sometimes form small-sized
thickets. Other shrubs and subshrubs occasionally found in the

grassland include 'ilima, indigo (Indigofera suffruticosa),

alahe'e, 'uhaloa, and maiapilo. A few trees of kiawe and 'ohe
can be observed scattered through the grassland: one rather large

tree of maua (Xylosma hawaiiense), about 20 ft. tall, is found on

a rocky knoll near the jeep trail that begins behind the quarry.

On the 'a'a flow adjacent to Queen Ka'ahumanu Highway, fountain
grass occurs in scattered clumps. In these areas, 'uhaloa and

'ilima are abundant.

In general, these grasslands tend to be species poor as the
aggressive fountain grass forms a dense cover which crowds out
other plants. Fountain grass is considered a serious pest in dry
areas of the big island as it outcompetes most native species for
establishment. It is also a fire—adapted species. The grass burns
swiftly and hot causing extensive damage to native dry forest
species. After fires it is able to quickly reestablish itself
(Wagner et al. in press).

THREATENED AND ENDANGERED PLANTS

One officially listed endangered species, the uhiuhi (Caesalpinia

kavaiensis; formerly known as Mezoneuron kavaiense), and one

candidate endangered species, Bidens micrantha subspecies (ssp.)

ctenophylla (no common name), occur on the Kealakehe site. An

officially listed endangered species is protected by the Federal
Endangered Species Act of 1973 (16USC 1531-1543), as amended, and
by the State's threatened and endangered wildlife and plants law



(Chapter 124, Title 13, Subtitle 5, Part 2). Bidens micrantha
ssp. ctenophylla is considered a Category 1 candidate endangered
species by the U. S. Fish and Wildlife Service (1985). Plants

considered Category 1 material should be regarded as candidates

for addition to the Endangered and Threatened Species List and,
as such, consideration should be given them in environmental

planning.

The uhiuhi is a large shrub to medium-sized tree (up to 30 ft.
tall) with thick, rough, dark gray bark and very dark blackish-
brown heartwood. The leaves are twice divided into smaller leaf-
lets with 4 to 8 pairs of pale green leaflets per pinnae. The
flowers are borne in clusters at branch tips and are pinkish-
purple to brick red. The seed pods are flat and thin; bluish-
glaucous when young, pale pinkish-tan to gray when older. From 1
to 4 pale brown, flat seeds are found in each pod. The Hawaiians
used the strong, dark, heavy wood for spears and fishing imple-
ments called la'au melomelo or la'au makalei (Rock 1913, 1920).

Uhiuhi was first described from the island of Kaua'i in 1867;
later specimens were collected on O'ahu and Maui. J. F. Rock, a
botanist, discovered uhiuhi plants in the North Kona area in
1909. Today the populations have been greatly reduced. Only a
single tree is known from the Kaua'i population, a few plants
occur in the Wai'anae Mountains on 0'ahu, and about two dozen
plants have been recorded on the slopes of Hualalai in the Pu'u-
waawaa - Ka'upulehu ahupua'as on the island of Hawai'i. Cattle,
goats, and other feral herbivores were probably reponsible for
most of the population decline, but in recent years exotic plants,
such as fountain grass, have become so abundant as to inhibit

regeneration and to increase the chances of wildfire (Lamoureux
1982).

Nineteen uhiuhi plants were located on the Kealakehe project site
during our field studies. This find represents a significant

increase in the number of known plants and also extends the range
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of distribution of the species from Pu'uwaawaa-Ka'upulehu across
to the Kailua-Kona area. On the project site, the majority of the
plants are found between the 500 and 550 ft. elevation contours
in open mixed shrubland. A few plants occur in koa-haole shrub-
land on 'a'a flows. The plants vary in height from 8 ft. to about
25 ft. tall, with the majority of them 12 to 15 ft. tall. Most
are multi-branched and, at the time of the survey, had flowers
and many seed pods. Although we made an intensive around the

plants, we did not find any seedlings or saplings of uhiuhi.

Bidens micrantha ssp. ctenophylla occurs in shrubland and dry

forests on the leeward slopes of Hualalai, Hawai'i. In addition
to being a candidate endangered species, it is also considered
vulnerable (Wagner et al in press), that is, it is threatened by
extensive habitat destruction or modification or by other

environmental disturbances.

It is a rather attractive plant with its dense clusters of yellow,
daisy-like flowers. Bidens is an erect, much-branched, perennial
herb from 2 to 5 ft. tall. Under optimum growing conditions, it
may reach 7 to 8 ft. in height., The dense inflorescences may

contain 15 to 75 or more flowers per cluster.

On the Kealakehe project site, Bidens is found scattered through-
cut the open mixed shrubland and Canthium/Christmas berry shrub-

land in fairly large numbers.

DISCUSSION AND RECOMMENDATIONS

A total of 145 plant species were inventoried on the project site
during the course of the field studies. Of these, 110 (76%Z) are
introduced or alien species, 31 (21%) are native, and 4 (3%) are
originally of Polynesian origin. Among the natives, 16 are

indigenous (native to the Hawaiian islands and also elsewhere)
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while 15 are endemic (native only to the islands). Native species
are the dominant components in two of the four major vegetation
types recognized on the projekt site; these are the open mixed
shrubland and the Canthium/Christmas berry shrubland. One
officially listed endangered species, the uhiuhi, and one candi-

date endangered species, Bidens micrantha ssp. ctenophylla, occur

on the site. The uhiuhi is protected by both Federal and State
endangered species laws.

It is recommended that efforts be focused on preserving and

managing a portion of the open mixed shrubland for the conserva-

tion of the native vegetation and endangered species. A 25 to 30-
acre preserve sited around the largest concentration of uhiuhi
trees should be set up as a botanical interpretive park. This
should be an actively used park with trails, jogging paths,
picnic shelters, etc. Descripiive signs should be provided for
the plants. Pamphlets for a self-guided tour could be provided

at a kiosk; the pamphlets could highlight the native species,

describe how the Hawaiians used the plants, landscaping uses, etc.

While the area proposed for the nature park also contains a
good representative sample of native species (Bidens, 'ohe,
mamane, naio, kalomona, lama, alahe'e, maiapilo), propagation
material from other natives not found within the proposed
nature park area, such as maua, wiliwili, halapepe (Plecmele

hawaiiensis), olupua (Nestegis sandwicensis), and pua-kala

(Argemone glauca), should be collected for inclusion onto the

site. Seedlings started from seeds collected from uhiuhi plants
outside the park should also be planted, thus preserving the
gene pool, even if the original plants were lost. An active,
long-term management plan for eradicating introduced plants,
especially fountain grass, koa-haole, and Christmas berry, on

the site should be set=-up.
All mitigating actions should be undertaken in cooperation with
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and reviewed by the U. S. Fish and Wildlife Service and the
State's Department of Land and Natural Resources -- Division of
Forestry and Wildlife. These are the agencies which oversee

the protection of endangered species.

The use of native plant material for landscaping should also be
considered. Recently, attention has been focused on using native
species already adapted to the local c¢limatic and soil condi-
tions of a site. The Honolulu Board of Water Supply has installed
a "xeriscape” garden -- a garden with plants which use less

water -— on its property in the Halawa Industrial Park. A number
of native, dryland species are incorporated inte their land-
scaping design. Native plants adapted to the low rainfall and
lava substrates on the Kealakehe site would require less water,
maintenance, and almost no soil if used for landscaping. The
plants could be propagated and used for landscaping common areas
such as schoolgrounds, parks, golf courses, entrance ways, etc.
In addition, homeowners may also be interested in planting
natives if these were made available to them. Many of the natives
are attractive and of ornamental value; these include uhiuhi,
wiliwili, 'ohe, naio, maiaplio, alahe'e, mamane, kalomona, and

Bidens micrantha ssp. ctenophylla.
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Scientific Name

FERNS AND FERN ALLIES

NEPHROLEPIDACEAE (Sword Fern Family)

Nephrolepis multiflora (Roxb.)
Jarrett ex Morton

POLYPODIACEAE (Common Fern Family)

Phlebodium aureum (L.) J. Sa.

Phymatosorus scolopendria (Burm,)
Pic-Ser.

PSILOTACEAE (Psilotum Family)
Psilotum nudum (L.) Beauv.

Common Name

hairy sword fern, kupukupu

laua'e-haole

laua'e, lauwa'e

moa

SINOPTERIDACEAE (Cliffbrake Fern Family)

Doryopteris decora Brack.

MONOCOTS

AGAVACEAE (Agave Family)

Agave sisalana Perrine

Pleomele hawaiiensis Degener &
I. Degener

COMMELINACEAE (Spiderwort Family)
Commelina benghalensis L.
Rhoeo spathacea (Sw.) Stern

CYPERACEAE (Sedge Family)
Cyperus compressus L.

DIOSCOREACEAE (Yam Family)
Dioscorea bulbifera L.

kumu niu, 'iwa 'iwa

sisal

halapepe

hairy honohono
tradescantia

cyperus

bitter yam, pi'oi

Vegetation
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Scientific Name

POACEAE (Grass Family)

Brachiaria mutica (Forssk.) Stapf
Cenchrus echinatus L,

Chloris barbata (L.) Sw.

Cynodon dactylon (L.) Pers.

Dactyloctenium aegyptium (L.)
Willd.

Digitaria ciliaris (Retz.) Koeler

Digitaria radicosa (Presl) Migq.

Eleusine indica (L.) Gaertn.

Eragrostis tenella (L.) P. Beauv.
ex Roem. & Schult.

Melinis minutiflora P. Beauv,

Panicum maximum Jacq.

Pennisetum setaceum (Forssk.)
Chiov.

Rhynchelytrum repens (Willd,)
Hubb,

Setaria gracilis Kunth

DICOTS

ACANTHACEAE (Acanthus Family)
Barleria cristata L.
Justicia betonica L,

AMARANTHACEAE (Amaranth Family)
Amaranthus spinosus L.
Amaranthus viridus L.

ANACARDIACEAE (Mango Family)
Mangifera indica L.
Schinus terebinthifolius Raddi

Common Name

California grass

common sandbur, 'ume

swollen finger grass,
mau'ulei

Bermuda grass, manienie

'alu

beach wiregrass
crabgrass

wiregrass
lovegrass
molassesgrass ;
Guinea grass
fountain grass
Natal redtop

yellow foxtail, mau'u
Kaleponi

barleria
white shrimp plant

spiny amaranth, pakai kuku
amaranth, pakai

mango
Christmas berry, wilelaiki

Status
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Scientific Name

APOCYNACEAE (Dogbane Family)
Catharanthus roseus (L.) G. Don

ARALIACEAE (Ginseng Family)

Reynoldsia sandwicensis A. Gray

Schefflera actinophylla (Endl.)
Harms

ARISTOLOCHIACEAE (Birthwort Family)

Aristolochia littoralis Parodi

ASTERACEAE (Sunflower Family)

Ageratum conyzoides L.

Bidens cynapiifolia Kunth

Bidens micrantha ssp. ctenophylla
(Sherff) Nagata and Ganders

Bidens pilosa L.

Crassocephalum crepidioides
(Benth.) S. Moore

Emilia coccinea (Sims) G. Don

Emilia fosbergii Nicolson

Pluchea symphytifolia (Mill.,)
Gillis

Sonchus oleraceus L.

Tridax procumbens L.

Vernonia cinerea var. parviflora
(Reinw.) DC

BIGNONIACEAE (Bignonia Family)
Jacaranda mimosifolia D. Don
Spathodea campanulata P. Beauv.

BRASSICACEAE (Mustard Family)
Lepidium virginicum L,

Common Name

Madagascar periwinkle

"ohe

octopus tree

Dutchman's pipe

maile hohono
West Indian beggar's tick

Spanish needle, beggar's
tick

crassocephalum

Flora's paintbrush

pualele

pluchea, sourbush

sow thistle

coat buttons

little ironweed

jacaranda
African tulip

wild peppergrass

Status
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Scientific Name

BUDDLEJACEAE {(Butterfly
Buddleia asiatica Lour.

CACTACEAE (Cactus Family)
Opuntia ficus-indica (L.) Mill.

CAPPARACEAE (Caper Family)
Capparis sandwichiana DC
Cleome gynandra L.

CARICACEAE (Papaya Family)
Carica papaya L.

CLUSIACEAE (Mangosteen Family)
Clusia rosea Jacq.

CONVOLVULACEAE (Morning-glory Family)

Ipomoea indica (J. Burm.) Merr.
Ipomoea obscura (L.) Ker-Gawl.
Ipomoea triloba L.

CRASSULACEAE (Orpine Family)
Kalancho# pinnata (Lam.) Poir.

CUCURBITACEAE (Gourd Family)
Coccinia grandis (L.) Voigt

Cucumis dipsaceus Ehrenb. ex Spach
Cucurbita pepo L. .-
Momordica charantia L.

CUSCUTACEAE (Dodder Family)
Cuscuta sandwichiana Choisy

EBENACEAE (Ebony Family)
Diospyros sandwicensis (A. DC)
Fosb.

Common Name

Bush Family)

dog tail, huelo 'ilio

panini, papipi

maiapilo, pilo
wild spider flower

papaya, mikana

autograph tree, copey

koali-'awania
field bindweed
lictle bell, pink bindweed

air plant

scarlet-fruited gourd,
coccinia

wild cucumber

pumpkin

wild bittermelon

kauna'oa

lama
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Scientific Name

EUPHORBIACEAE (Spurge Family)

Aleurites moluccana (L.) Willd.

Chamaesyce hirta (L.) Millsp.

Chamaesyce hypericifolia (L.)
Millsp.

Chamaesyce hyssopifolia (L.) Sm.

Chamaesyce prostrata (Aiton) Sm.

Euphorbia heterophylla L.

Phyllanthus debilis Klein ex
Willd.

Ricinus communis L.

FABACEAE (Pea Family)
Abrus precatorius L.

"Acacia farnesiana (L.) Willd.

Albizia lebbeck (L.) Benth.
Caesalpinia bonduc (L.) Roxb.
Caesalpinia kavaiensis H. Mann.
Chamaecrista nictitans (L.) Moench
Crotalaria incana L,
Crotalaria pallida Aiton
Desmodium incanum DC
Desmodium tortuosum (Sw.) DC
Erythrina sandwicensis Degener
Erythrina variegata Stckm,
Indigofera suffruticosa Mill.
Leucaena leucocephala (Lam.)
de Wit
Macroptilium lathyroides (L.) Urb,
Medicago lupulina L.
Pithecellobium dulce (Roxb.)
Benth.
Prosopis pallida (Humb. & Bonpl.
ex Willd.) Kunth
Samanea saman (Jacq.) Merr.

Common Name

kukui, tutui
hairy spurge, garden spurge

graceful spurge
spurge

prostrate spurge
fire plant

phyllanthus weed
castor bean

rosary pea
klu

Siris tree
kakalaioa, hihikolo
vhiuhi

partridge pea, lauki

‘fuzzy rattlepod

rattlepod

Spanish clover, ka'imi
Florida beggarweed
wiliwili

haole wiliwili

indigo, iniko

koa-haole
wild bean, cow pea
black medic

'opiuma

kiawe
monkeypod

Status
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Scientific Name

MYOPORACEAE (Myoporum Family)
Myoporum sandwicense A. Gray

MYRTACEAE (Myrtle Family)
Metrosideros polymorpha Gaud.
Psidium cattleianum Sabine

Psidium guajava L.

NYCTAGINACEAE (Four-o'clock Family)
Boerhavia coccinea Mill.

OLEACEAE (Olive Family)
Nestegis sandwicensis (A. Gray)
Degener, I. Degener, & L, Johnson

OXALIDACEAE (Wood Sorrel Family)
Oxalis corymbosa DC

PAPAVERACEAE (Poppy Family)
Argemone glauca (Nutt. ex
Prain) Pope

Common Name

naio

'ohi'a, 'ohi'a-lehua

strawberry guava, waiawi
'ula'ula

guava, kuawa

red-flowered boerhavia
olopua, pua
pink wood sorrel, 'ihi

pehu

native poppy, pua-kala

PASSIFLORACEAE (Passion Flower Family)

Passiflora edulis Sims
Passiflora foetida L.

PHYTOLACCACEAE (Pokeweed Family)
Rivinia humilis L,

PIPERACEAE (Pepper Family)
Peperomia leptostachya Hook. &
Arnott

PLANTAGINACEAE (Plantain Family)
Plantago lanceolata L.

passion fruit, l1iliko'i
pohapoha

rouge plant

'ala'ala-wai-nui

narrow—leaved plantain

Status
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Vegetation Type

Scientific Name Common Name Status ] ] k f
Solanum americanum Mill, popolo I? + - - -
Solanum aff, elaeagnifolium Cav. X + = = -

STERCULIACEAE (Cacao Family)

Waltheria indica L. 'uhaloa, hi'aloa I? + + + +
TILIACEAE (Linden Family)
Triumfetta rhomboidea Jacq. bur bush X - - - -
VERBENACEAE (Verbena Family)
Lantana camara L. ~lantana, lakana X + + + +
Stachytarpheta dichotoma (Ruiz &
Pav.) Vahl vervain X + + - -
Stachytarpheta jamaicensis (L.)
Vahl Jamaica vervain, oi, owi X - + - -
Stachytarpheta urticifolia !
(Salisb.) Sims nettle—~leaved vervain X + + + -
W Verbena litoralis Kunth verbena, oi, owi X + - - -
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SURVEY OF THE AVIFAUNA AND FERAL MAMMALS AT KEALAKEHE
PROPERTY, NORTH KONA, HAWATI

INTRODUCTION

The purpose of this report is to summarize the findings of a

four day (1-4 August 1989) bird and mammal field survey of

Kealakehe Property; North Kona, Hawaii (see Fig.l). Also included

are references to pertinent literature as well as unpublished

Teports.

The objectives of the field survey were to:

Document what bird and mammal species occur on the property
or may likely occur given the type of habitats available,
Provide some baseline data on the relative abundance of each
species as well as general habitat preferences.

Detérmi.ne the presence or likely occurrence of amy native
fauna particularly any that are considered "Endangered" or
"Threatened". If such occur or may likely be found on the
property identify what features of the habitat may be
essential for these species and suggest how those resources

may best be protected,
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4- Determine if the property contains any special habitats
that if lost or altered by development might result in a

significant impact on the fauna in this region of the island.

GENERAL SITE DESCRIPTION

The project site is located on approximately 840 acres at
Kealakehe, North Kona, Hawaii {see Fig.l). The makai section is
parkland habitat with scattered low trees, Kiawe (Prosopis pallida)

Koa Haoli (Léuc¢dens ldtisiliqua) and Fountain Grass (Pennisetum

setaceum) are the cammon plants in this area. The mauka portions
of the property are covered by a dense second growth forest of
Christmas Berry’ (Scnmus terebmthlfohus) Kuwai® (Aleurites

moluccana) and a host of other exotic trees.. Some native trees
are also scattered throughout the area.

Weather during the field survey was variable with clear
mornings and cloudy afternoons. All days of the survey had light
easterly windé.

STUDY METHODS

Field observations were made with the aid of binoculars and
by listening for vocalizations, These observations were concentrated
during the peak bird activity periods of early morning and late

afternoon, Attention was also paid to the presence of tracks and



scats as indicators of bird and mammal activity,

A trail was cut and marked in the dense upper section of the
property. At various locations along this trail as well as in all
types of habitat elsewhere on the property (see Fig, 1) eight
minute counts were made of all birds seen or heard, Between these
count stations observations of birds seen or heard were also noted.
These data provide the basis for the relative abundance estimates
given in this report. Published and umpublished reports of birds
known from similar habitat on lands adjacent to this site and
elsewhere in West Hawaii were also consulted in order to acquire
a more complete picture of the possible species that might occur
in the area (Brumer 1979, 1'980; 1984a, 1984b, 1984c, 1985a, 1985b,
1985c, 1988a, 1988b, 1989a, 1989b; Pratt et al. 1987).
Observations of feral manmals were limited to visual sightings
and evidence in the form of skeletal remains, scats and tracks.
No attempts were made to trap mammals in order to obtain data on
their relative abundance and distribution. Three evenings were

devoted to searching for the presence of owls and the Hawaiian

Scientific names used herein follow those given in the most

recent ‘Anerican ‘Ornithclogist’s Union Checklist (A.0.U. 1983),

Hawaii's Birds (Hawaii Audubon Society 1984), A'Field Guide to

the Birds of Hawaii and the Tropical Pacific ( Pratt et al, 1987),

Marmal ‘Species of the World ( Homacki et al. 1982); Hawaiian

Coastal Plants and Hawaiian Forest Plants (Merlin 1977a, 1977b).

~



RESULTS AND DISCUSSION

‘Resident Endemic (Native) Land and Water Birds:

No endemic species were recorded during the course of the

field survey, The Short-eared Owl or Pueo (Asio flammeus

sandwichensis) is the only species which might occur at this site.

This species is relatively common on Hawaii particularly at higher
elevations (Berger 1972, Hawaii Audubon Society 1984, Pratt et al.
1987). No other endemic birds would be expected at this site
given the elevation and location of the site and the nature of
the habitats available to the birds.

'ﬁgra'ten? ‘Indigencus- méti\;e].-:Birds:

Migratory shorebirds winter in Hawaii between the months of
August through May. Some juveniles will stay through the summer
months as well (Johnson and Johnson 1983). Of all the shorebirds
species which winter in Hawaii the Pacific Golden Plover (Pluvialis
fulva) is the most abundant.. Plover prefer open areas such as
mud flats; lawns;,pasttn'es and plowed fields. They arrive in
Hawaii in eafly August and depart to their arctic breeding grounds
during the last week of April (Johnson et al. 1981). Brumer (1983)
and Johnson et al, (1989) have also shown plover are extremely
site-faithful on their wintering grounds and many establish
foraging territories which they defend vigorously. Such behavior
makes it possible to acquire a fairly good estimate of the abundance
of plover in any one area. These populations likewise remain
relatively stable over many years (Johnson et al, 1989). No

plover were recorded during this field survey. This result was



not unexpected due to the time of year of the survey and the type
of habitats present on the site, It is likely that during the
time of year when plover are in Hawaii that very few if any
actually utilize this property. In its present state this

property is unsuitable for migrating shorebirds,

Resident Indigencus (Native) Birds:

No indigenous species were recorded nor would any be expected

at this site,

Resident Indigenous (Native) ‘Séabirds:

No seabirds were observed on the property. Some seabirds nest
and roost on barren lava flows in Hawaii but at much higher

elevation (Pratt et al, 1987).

Exotic (Introduced) Birds:

A total of 18 species of exotic birds were recorded during
the field survey. Table One shows the relative abundance of each
species as well as general habitat preferences. The list of
exotic species found on the adjacent Queen Liliwckalani property
was similar. The most abundant species at Kealakehe were Japanese

White-eye (Zosterops japonicus), Common Myna (Acridotheres tristis),

House Finch ( Carpodacus mexicdnus) and Zebra Dove (Géopelia

striata). Given the range of habitats found on the property as
well as data from surveys elsewhere in West Hawaii (Brumer 1979,
1980, 1984a, 1984b, 1984c, 1985a, 1985b, 1985, 1988a, 1988b,
1989a, 1989b) and information provided in Berger (1972),



Hawaii Audubon Society (1984) and Pratt et al, (1987) the following
exotic bird species might also be expected to occur on or near

the property: Erckel's Francolin (Francolinus erkelii),

California Quail "(Callipepla californica), and Japanese Quail

(Coturnix japonica), The most unexpected sightings were:

Lavender Waxbill (Estrilda caerulésceéns), Yellow-fronted Canary

(Serinus mozambicus), and Saffron Finch (Sicalis flaveola).

These popular cage birds have become increasingly more common
in thi5 region over the past few years. The Yellow-billed
Cardinal- (Paro‘éria -'capitata)' has likewise expanded its range

along the Kona Coast. This speciés does not at present occur
elsewhere in the State; A ¢lose rélative-the“Red-crested

Cardinal " (Paroaria ¢oronata) is common on Oahu, Like its relative

the Yellow-billed Cardinal prefers coastal habitat and does

not range into dense middle or upper elevation forests.

Feral Mammals:

A total of 7 Small Indian Mongoose (Hérpestes auropumctatus)

were seen or heard during the survey. Three feral cats were
observed as well as the skeletal remains of pigs and cows.
Cattle were also heard along the north boundary of the property.
Evidence of rats and mice were also found in the area of the
sanitary landfill (County of Hawaii Kealakehe Rubbish Dump).

No trapping was done in order to assess the relative abundance

of mammals on this property. The presence of the sanitary



landfill provides a concentrated food resource for birds as well
as rats, mice, mongooses and cats,
Records of the endemic and endangered Hawaiian Hoary Bat

(Lasiurus cinerus semotus) are sketchy but the species has been

reported from Hawaii (Tomich 1986). None were observed on this
field survey despite three nights of observations. This species
roosts solitarily in trees. Much remains to be known about the
natural history of this bat and its ecological requirements here
in Hawaii, Brumer (1984d) found bats on the Sheraton Waikoloa
Beach Resort property located to the NW of this site.

CONCLUSION

A brief field survey can at best provide only a limited
perspective of the wildlife present in any given area., Not all
species will necessarily be observed and information on their use
of the site must be sketched together from brief observations
and the avajlable literature. The number of species and the
Telative abundance of each species may vary throughout the year
due to available resources and reproductive success. Species
which are migratory will quite obviously be a part of the faunal
picture only at certain times dﬁring the year. Exotic species
sometimes prosper for a time only to later disappear or become a
less significant part of the ecosystem (Williams 1987). Thus

only long term studies can provide a comprehensive view of the
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bird and mammal populations in a partieular area. However, when

brief field studies are coupled with data gathered from other

similar habitats the value of the conclusions drawn are significantly
increased. ‘
The follewing are some general conclusions related to bird

and mammal activity on the property.

1-  The dense tangle of vegetation in the upper portions of the
site make access on foot extremely difficult, A trail was
cut through this area and thus provided a means of censusing
the fauna. All representative types of habitat found on the
property were censused, The dense forested mauka section
contained many more species of birds than the open habitat
located on the lower slope.

2- The present habitats provide a limited range of 1living
spaces which are utilized by the typical array of exotic species
of birds one would expect at this elevation and in this type
of enviromment in Hawaii. However; some speciés typically
found in this habitat were not recorded. This could have
been due to the fact that the survey was too brief or that
their numbers are so low that they went undetected or a
combination of these and other factors. No endemic birds or
seabirds were recorded nor would they be expected to occur on
this property. The creation of open habitat, as a result of
developnent; will increase the usuable space for birds like

Pacific Golden Plover.



The proposed development will create an urban enviromment,
Some species are presently concentrated around the sanitary

landfill these includer Common Myna (Acridotheres tristis)

and the ubiquitous House Sparrow (Passer domesticus).

Census data taken on three separate occasions at the sanitary
landfill site found approximately 1000 Common Myna as well as
large mumbers of House Sparrows ! These large concentrations
are typical of urban birds where concentratéd food resources
are available-. Following development these two species will
1ikely be more widespread on the property. Other species such

as Japanese White-eye‘(zbstemps‘ ‘japonicus), House Finch

'(Carpodadis mex1¢anus) and game birds like Black Francolin

'(Franécli:iﬁé'fféhédlinds) will decline in abundance once the

forested area is eliminated,

In order to obtain more definitive data on mammals, a trapping
program would be requlred No endangered species were
observed. The sanitary landfill provides an unatural
concentration of food resources for mammals as well as birds.
Census data obtained by trapping would likely show a greater
than normal mmbers of rats, mice, mongooses and cats than

would be expected without this resource,
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TABLE 1

Exotic species of birds recorded on Kealakehe Property, North Kona, Hawaii

COMMON NAME

SCIENTIFIC NAME

RELATIVE ABUNDANCE* HABITAT PREFERENCES*

Ring-necked Pheasant
Black Francolin
Gray Francolin
Spotted Dove

Zebra Dove

Common Barn Owl
Northern Mockingbird
Common Myna
Yellow-billed Cardinal
Northern Cardinal
Japanese White-eye
Nutmeg Mannikin
Warbling Silverbill
Lavender Waxbill
House Finch

House Sparrow
Saffron Finch

Yellow-fronted Canary

_Phasianus colchicus

Francolinus francolinus

Francolinus pondicerjanus

‘Streptopelid chinensis

- Geopelia ‘stridta

Tyto alba

"FﬁmUS'poiyéioffoé

A¢ridotheres tristis

‘Pdaroaria cdpitata

- Cardinalis cardinalis

' ‘Zosterops “japonicus

" Lonchurd punctulata

‘Lonc¢hura malabarica

" ‘Estrilda c¢derulescens

Carpodacus ‘mexicanus.

Passer ‘domeésticus

Sicalis flaveola

Sérinus ‘mozambicus

* (see page 12 fro key to symbols) -11-

R=1
U= 2
R= 9
U= 3
A=16

R 1

R= 3
A=12
U= 3
C= 6
A=21
U= 9
U=.5
R =10
A=13
C=10
R= 4

G,E
G,EB
E,T
E
g
G,E
E,U
U,E
T
T
T,B
G,E
E,G
E,G
T,E
u
G,E
E
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KEY TO TABLE 1

RELATIVE ABUNDANCE = Number of times observed during survey or
average number on eight minute counts in
appropriate habitat,

A = abundant (ave. 10+) Number which follows is average of data
from all survey days

C = common (ave. 5-10) Number which follows is average of data
from all survey days

U = uncommon (ave. less than 5) Number which follows is average
of data from all survey days

R = recorded (seen or heard at times other than on 8 min. counts.

Number which follows is the total number seen or
heard over the duration of the survey).

HABITAT PREFENCE = habitat type most frequently recorded in during
survey. If more than one then listed in
descending order of usage.

G = grassland, open lava and scattered vegetation

T = thickets of brush and trees

E = edge habitat: roadsides; forest edge

U = urban: houses; rubbish dumps, livestock pens
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APPENDIX D

ORGANIZATIONS AND PERSONS CONSULTED

A. FEDERAL GOVERNMENT

e

Chief

Fish & Wildlife Service

U. S. Department of the interior
300 Ala Moana Blvd. Room 5302
PJKK Federal Building

Honolulu, Hawaii 96813

Mr. Kisuk Cheung, Chief
Engineering Divison

U.S. Army Enineer District
Honolulu

Building 230

Fort Shafter, Hawaii 96858

Chief

National Park Service

U. S. Department of the Interior
300 Ala Moana Bivd. Room 6305
PJKK Federal Building

Honolulu, Hawaii 96813

Mr. Alvin K. H. Pang, Director

Honolulu Insuring Office

Federal Housing Administration

Department of Housing and
Urban Development

P. O. Box 3377
Honolulu, Hawaii 86801

Chief

Geological Survey

U. S. Department of the Interior
300 Ala Moana Bivd. Room 6110
PJKK Federal Building

Honolulu, Hawaii 96813

Mr. Jack P. Kanalz

State Conservationist

USDA, Soil Conservation Service
P. O. Box 50004

Heonolulu, Hawaii 96850

. STATE OF HAWAII

Mr. Yukio Kitagawa
Chairman, Board of Agriculture
Department of Agriculture
State of Hawaii

Honolulu, Hawaii 96814

Mr. Mitsuo Shito
Executive Director
Hawaiian Housing Authority
P. O. Box 3046

Honolulu, Hawaii 96802

Mr. Roger A. Ulveling

Department of Business and
Economic Development

State of Hawaii

P. O. Box 2359

Honolulu, Hawaii 96804

Director

Office of Environmental Quality Control
State of Hawaii

650 Halekauwila Street

Recom 301

Honolulu, Hawaii 96813

Mr. Edward Y. Hirata, Director
Department of Transportation
State of Hawaii

869 Punchbow! Street
Honolulu, Hawaii 96813

Dr. John C. Lewin, Director
Department of Health
State of Hawaii

P. O. Box 3378

Honolulu, Hawaii 96801




Dr. Stephen Lau, Director

Water Resources Research Center
University of Hawaii at Manoa
Honolulu, Hawaii 96822

Mr. William Paty, Chairman
Department of Land and Natural Rescurces
State of Hawaii

P. O. Box 621
Honolulu, Hawaii 96809

Mrs. Hoaliku Drake

Planning Director

Department of Hawaiian Home Lands
335 Merchant Street 3rd Fioor
Honoluluy, Hawaii 96813

Dr. Edward J. Kormondy
Office of the Chancellor
University of Hawaii at Hilo
Hilo, Hawaii 96720

& = =
C. COUNTY OF HAWAII
M George Yoshida, Director Mr. William H. Sewaki, Manager
Department of Parks and Recreation Department of Water Supply
County of Hawaii County of Hawaii
25 aupuni Street 25 Aupuni Street
Hilo, Hawaii 96720 Hilo, Hawaii 96720
- Mr. Duane Kanuha, Director Mrs. Lynn Maunakea, Director
Planning Department Department of Research and Development
County of Hawaii County of Hawaii
25 Aupuni Street 25 Aupuni Street
Hilo, Hawaii 96720 Hilo, Hawaii 96720
D. OTHERS
Manager President
Engineering Department Kona Jaycees
Hawaii Electric Light Co., Inc. ¢/o Kona Credit Union

P. O. Box 1027
Hilo, Hawaii 96720

Kailua-Kona, Hawaii 96740

Supervising Engineer
Hawaiian Telephone Company
P. O. Box 425

Hilo, Hawaii 96720

Chairman

West Hawaii Committee

P, O. Box 17861
Kailua-Kona, Hawaii 96740

Trustees

Pernice Pauahi Bishop Estate
P. O. Box 3466

Honolulu, Hawaii 96801

Chairman

Kona Soil and Water Conservation
District

RR #1, Box 519

Captain Cook, Hawaii 96704




President

Kona Qutdoor Circle

c¢/o Ron Burla & Asscciates
P. O. Box 1148
Kailva-Kona, Hawaii 96740

Chairman

Kona Citizens Planning Council
P. O. Box 926

Kealakekua, Hawaii 96750

Manager

GASCO, Inc.
Hawaii Division

P. O. Box 1397
Hilo, Hawaii 96720

Director

Life of the Land
General Delivery
Pahoa, Hawaii 96778

Secretary

Shoreline Protection Alliance
P. O. Box 4247

Honolulu, Hawaii 96813

President

Kona Conservation Group
RR #1, Box 125

Captain Cook, Hawaii 96704

President
Kona Civic Club
Kailua-Kona, Hawaii 96740

Chairman

Hawaii Leeward Planning Conference
P. O. Box 635

Kailua~Kona, Hawaii 96740

President
Hawaiian Civic Club
Kailua-Kona, Hawaii 96740

Kobayashi Development & Construction, Inc.
1150 South King Street Suite 801
Honolulu, Hawaii 96814

Mr. Joe Tassil
Organizations Kona

RR #1, Box 249-B
Holualoa, Hawaii 96725

Kona Coast Company
c/o Huehue Ranch
Kailua-Kona, Hawaii 96740

Director

Kona Board of Realtors

c/o McCormack Realty

P. O. Box 1360
Kailua-Kona, Hawaii 96740

President

Lanihau Corporation
3210 East Kopaka Street
Honolulu, Hawaii 6801

President

Kona Hotel Manager Association
Keauhou Beach Hotel

Keauhou, Kona, Hawaii 96740

Lilioukalani Trust

First Hawaiian Bank Trust Division
P. O. Box 3200

Honolulu, Hawaii 96801

President

Kona Chamber of Commerce
P. O. Box 635

Kailua-Kona, Hawaii 96740

Union Investments, Inc.
480 Ena Road, Room 408
Honolulu, Hawaii 96815
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SECTION 1
SUMMARY

The North Kona District is experiencing a rapid growth in population. The
1980 census indicated a resident population of 13,898 which is a 187.7 percent
increase over 1970. This major tourist destination is the fastest growing
community in the State of Hawaii. The Kailua-Kona Sewerage System, Phase IV
(Northern Zone) is required to ensure adequate wastewater facilities for

both the Northern and Southern Zones of the District during the period 1985

to 2005.

The project includes an expanded collection system, a new treatment plant

at Kealakehe near Honokohau Harbor and disposal via a new deep ocean outfall.
The existing sewage treatment plant in Kailua-Kona will be abandoned. There
have been many complaints on its present location within a built-up

industrial area. Also, it is not capable of expansion to meet the anticipated
fiows foreseen during the design period.

The existing collection system will be expanded to accept the new sewage
flows from the Southern Zone which will be sewered in the same time frame

as the Northern Zone. A new 12-inch interceptor line will also be constructed
on Palani Road to collect flows from the urbanizing Kealakehe subarea.

A new 18-inch interceptor will also be constructed through Kailua-Kona to
carry all of the collected sewage from the Northern and Southern Zones to a
new sewage pumping station located near the old Kona Airport. The sewage
will be pumped via a new 20-inch force main to the new treatment plant site
on State lands at Kealakehe. The treatment plant will use the aerated lagoon
process to reduce the sewage pollutants to prescribed standards for ocean
discharge. The 30-inch ocean outfall will follow a natural terrain corridor
to the shoreline where it will continue offshore to a very deep diffuser.

The outfall diffuser will be placed to ensure that pollutants will not enter
the nearshore Class AA waters and that all other State water quality stan-
dards are met. A design feature of the outfall will be the capability

to divert treated effluent to land reciamation uses as those oppurtunities

develop.
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The beneficial impacts include the development of a cost-effective modern
wastewater system adequate for the future needs of both the Northern and
Southern Zones of the North Kona District. The many existing sewage cess-
pools and injection wells in this coastal sector are presently discharging
to the groundwater. Their effluents are then moving to the shoreline and
into the nearshore Class AA waters in violation of State water quality
standards. The project will provide the means for collecting, treating
and disposing of this wastewater in accordance with current Federal, State,
and County regulations.

The primary adverse impacts will be related to the short-term construct on

activity. The long-term adverse impacts forecast are not believed to be
significant because the project conforms to and supports the County General

Plan.
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SECTION 2
PROJECT DESCRIPTION

PROJECT LOCATION

The project planning area is located on the west coast of the Island of
Hawaii, State of Hawaii. This area is indicated on Figure 2-1. The
Island of Hawaii is the largest isiand in the State of Hawaii. The
State of Hawaii is located near the middle of the Pacific Ocean

between 154°-40' and 156°-04" west Tongitude and 18°-54' and 20°-

17' north latitude. The state is situated about 2,500 miles west

of the California Coast.

The boundary limits of the Kailua-Kona (Northern Zone) planning
area are delineated in Figure 2-2. The planning area covers a 5-
mile wide and 8-mile long coastal sector of the west coast of the
isTand from Ke-ahole Point southward to Kailua Bay.

PURPOSE OF PROJECT

1. Project Objectives
In April 1981 the County's Department of Public Works completed the
project Facility Plan, entitled "The Facility Plan for the Kailua-
Kona Sewerage System, Phase IV (Northern Zone)." This Environ-
mental Impact Statement is the parallel study to assess the
environmental impacts of the project. The Facility Plan developed
the recommended wastewater system, using a rigorous methodology
prescribed by the Federal Environmental Protection Agency. The

objectives were to:

a. Comply with the requirements of the Amendments to the
Federal Water Pollution Control Act contained in the
Clean Water Act of 1977 (P.L. 95-217), the National
Pollutant Discharge Elimination System (NPDES), and the
National Environmental Policy Act (NEPA)}. The Facility
Plan follows the rules and regulations promulgated in the
Federal Register, Volume 39, No. 29 dated February 11,
1974 and Volume 43, No. 80 dated April 25, 1978.
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b. Comply with State of Hawaii, Department of Health regulations
on water pollution control. These regulations include Chapter
37: Water Pollution Control, Chapter 37A: Water Quality
Standards, and Chapter 38: Private Wastewater Treatment Works
and Individual Wastewater Systems.

c. Define the relevant institutional, water quality, and socio-
economic constraints on the facilities plan.

d. Develop alternatives and evaiuate their cost-effectiveness for
sewage collection, transmission, treatment, and effluent dis-
posal, taking into account envirommental impact and socio-
economic factors.

Description of Problem

The existing Kailua-Kona Sewage Treatment Plant (STP) is rapidiy
approaching its design capacity of 1.0 million gallons per day
(mgd). The present flow is approximately 0.6 - 0.7 mgd. This system
serves only the resort hotels, commercial and industrial sources,
and some high density residential developments (apartments and
condominiums) in Kailua Village. The present treatment plant

has remaining capacity to serve only the wastewater needs of

the community for another 10 years, provided new flows from outside
the village are not introduced into the system. The present
system cannot accommodate the planned flows from the Southern

Zone and the Kealakehe subarea.

The collection system has not been expanded to keep pace with the
rapid development of the planning area. Several-developments with
large concentrations of wastewater flows presentiy are using
cesspools for disposal because of the nonavailability of sewers.
Injection wells are used to dispose of effluent from the Kailua-
Kona STP and from a number of small package STP's in the Southern
Zone. Because of the porous lava substructure, contamination

of the groundwater and nearshore coastal water is a potential

2-2



*\o
oty
z
»
r
f
v
rs
(4
¢
v
W\ O
[ 4
AR
rim
t\z
»
-
+
v
*
Xua
BAY
A
40 4”
40 I
< 7
v
o
,46 2
-
[ 4]
o
o
<
‘9

KAILUA -KONA

KAHALUL

KEAUHOU
BAY

BAY

CENTRAL_KONA

|_§0UTHERN ZONE

(KEALAKEKUA}
N

A
£
OG

KAILUA -KONA SEWERAGE SYSTEM
PHASE IV (NORTHERN ZONE)

AN
u
KEAHUOLY
PENINSULA Y ME AHUOLD
P
HONOKONA BINY
SMALL BOAT :""1!
- HARBOR 0N
-4
ApgpotE WAWAHIWAA c
POINT \
i F
NE-AHOLE A G
POINT P
12,000 6,000 0 12,000 24,000

SCALE IN FEEY

FIGURE 2-2

PLANNING AREA

CiUINTY OF HAWALI
DEPARTMENT OF PUBLIC WORKS




health hazard, especially in the low coastal areas where the
groundwater moves directly into the protected nearshore Class AA
waters. The proposed action is expected to eliminate the cess-

pool and injection well wastewater discharges to the shoreline
in the densely populated coastal areas and to thereby protect the

water quality in compliance with State water quality standards.

The Kailua-Kona STP site is inadequate for a centralized waste-
water treatment plant to serve the long term needs of the planning
area, The present location has the following shortcomings:

2. The two-acre site has no room for additional treatment
units to accommodate the long term wastewater flow projections.

b. The plant occupies prime land at the center of the only com-
‘mercial and industrial complex in Kona. The plant is now
completely surrounded by development and is incompatible
with the current land use.

c. There have been numerous complaints about odors from the
surrounding property owners.

C. PROJECT BACKGROUND

1%

Related Sewerage Plans for the Kona Districts

The Facility Plan for the proposed project is one of three

facility plans recently prepared for the North and South Kona
Districts of the Island of Hawaii. The other two facility

plans are for the urbanizing areas south of this planning area

and cover the Kailua-Kona Southern Zone and the Central Kona
(Kealakekua) planning areas. The planning area for the Kailua-Kona
Southern Zone extends from the southern boundary of the Kailua-Kona
Northern Zone planning area to Kahaluu Bay, from the shoreline to
Kuakini Highway. The Central Kona (Kealakekua) planning area
covers a 3-mile wide sector between Kahaluu Bay and Kauhako Bay
and includes the resort development at Keauhou Bay and the
Kealakekua-Captain Cook VYillage center. These three facility plans




combined cover most of the populated areas in both Kona Districts.
These facility plans were prepared according to the guidelines
set forth by the Federal EPA Construction Grants Program.

a. Previous Sewerage Master Plans for the Kailua-Kona Area

Sewerzage master planning for the Kailua-Kona area was
initiated in the early 1960's. The initial sewerage plan

was entitled "Report to the County of Hawaii Covering the
Investigation, Studies, and Preliminary Plans With Recommend-
ations for a Sewerage System Within the Kailua-Kona

Area," May 1961. This report developed a plan for con-
structing a sewer system serving the resort hotels and

the businesses within the village proper.

Following Statehood in 1959, Hawaii became a major tourist
destination. The boom that followed affected all the
resort centers, including Kailua-Kona. The rapid expansion
in and around Kailua-Kona of the tourist industry required
an adequate sewerage system to serve the area since the
existing system was inadequate to handle all of the
projected growth of the area.

A revised sewerage master plan was developed entitled
"Supplement to the Sewerage Master Plan for the Kailua-
Kona Area," November 1969, which addressed the immediate
and future needs of the area. Because of the growth
potential, the study area limits encompassed the area
outside the Kailua-Kona Village. The study area was
divided in two sections: the Northern Zone and Southern
Zone. These sections encompass the areas which are now
the Kailua-Kona Northern Zone and Kailua-Kona Southern
Zone planning areas, respectively. This concept of zones
was based on the following considerations as excerpted
from the report.
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"1. The southern zone is not anticipated to develap
in conjunction with, nor as rapidly as the
northern zone. Therefore, construction of new
sewars and supporting sewage facilities should
initially be concentrated in the northern zone.

2. An independent sewerage system for the southern
zone would eliminate the need to presently
design and oversize any initial facilities
constructed in the northern zone, to accommodate
flows anticipated from the southern zone in the
future. This would minimize initial capital
expenditures.

3. An independent sewerage system for the southern
zone would provide the flexibility to provide
for any changes in planning, zoning and development
in this relatively undeveloped region. Further,
the Keauhou area, just south of this study
area, is also subject to immediate development.
A treatment facility located on the south end
of this study area could well include service
to these lands at Keauhou.

4. Two separate treatment facilities as recommended,
would reduce the required sizes of interceptor
sewers and the need for large capacity pumping
stations. Moreover, it would reduce the time
interval to convey sewage from its farthest
origin to a treatment facility, thus reducing
the chances of septicity and odors."

Based on the recommendations of this report, the existing
Kailua-Kona collection system and treatment plant was
expanded in 1972 to accommodate the projected flows from
the Kailua-Kona Village limits.



County Water Quality Management Plan

The "Water Quality Management Plan for the County of Hawaii"
was published by the State Department of Health and the
County of Hawaii in December 1980. It was prepared as a
County-wide water quality planning document, as prescribed
by Section 208 of the Federal Water Pollution Control Act
Amendments of 1972. This project was developed as a com-
ponent of the County Water Quality Management Plan.

Areawide Wastewater Management Plan

Subsequently, the 1972 Amendments to the Federa) Water
Pollution Control Act (P.L. 92-500) were promulgated.
This Act appropriated an unprecedented amount of Federal
funds through a grants program for the construction of
wastewater treatment facilities. This Act set the basic
goals for water quality and mandated that (1) the discharge
of pollutants into the nation's navigable waters be
eliminated by 1985, and (2) "fishable and swimmable”
waters be attained wherever possible by July 1, 1983. 1In
addition, the Act states that;

"It is the national policy that areawide waste treat-
ment management planning processes be developed and
implemented to assure adequate control of sources of
pollutants in each State."

As the first step in complying with this Act, the County
of Hawaii developed a wastewater management plan for the
Kailua-Kona area entitled "Areawide Wastewater Management
Plan for North Kona,"” December 1976. The limits of the
study area were identical to the limits defined in the
1969 report and followed the same North and South Zone
concept. The report recommended separate sewerage
systems for each zone.



The Clean Water Act (CWA) of 1977 (Public Law 92-217)
which amended Public Law 92-500 was signed into law in
late 1977. The CWA contained several significant changes
among which were (1) the requirement that existing plans
evaluate the use of innovative and wastewater reuse
alternatives, (2) the facility plan must address potential
recreation and open space opportunities of a proposed
treatment works, (3) the facility plan must evaluate the
reduction of energy requirements, (4) the eligibility

of small individual systems for Federal funding and (5) a
l1imited design period of 20 years (after construction is
completed.)

Because of these new requirements, the "Areawide Wastewater
Management Plan for North Kona" was reevaluated and a
revised wastewater management plan was developed entitled
“Supplement to the Areawide Wastewater Management Plan

for North Kona." The most cost-effective system recommended
was a centralized collection system for both the Northern
and Southern Zones, with a centralized treatment facility
located in the Northern Zone for both the Northern and
Southern Zone flows, with the effluent disposed by irrigation
or by ocean outfall. The areawide plan meets the intent of
the CWA.

In conformance with the Areawide Plan, the Facility Plan for the
proposed project developed a plan for a sewerage system for the
Northern Zone, with provisions for accommodating the flows pumped
into it from the collection system of the Southern Zone.

EXISTING WASTEWATER SYSTEMS

1. Xailua-Kona Sewerage System )
The present Kailua-Kona sewerage system was constructed in the mid
1960's to serve the hotels, apartments, townhouses, commercial and
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industrial sources, and the more densely populated residential
areas in Kailua-Kona. The collection system consists of gravity
laterals and sewers, manholes, pumping stations and force mains.
Approximately 14,000 lineal feet of piping are in serviceable
condition, of which 12,500 lineal feet are gravity flow sewers
ranging in stock pipe sizes of 6 to 20 inches. The remaining
1,500 1ineal feet are force mains. The collection system con-
figuration is shown in Figure 2-3.

The Kailua-Kona STP is operated and maintained by the County
of Hawaii. The design capacity of this treatment plant is 1.0
million gallons per day (mgd).

The Kailua-Kona STP (Figure 2-4) utilizes the Chicago Pump Co.
"Rapid Bloc" unit for secondary treatment. Salient features
include a 20-inch influent pipe, a comminution channel and

grit chamber, the "Rapid Bloc" aeration and settling tanks, a
chlorine contact tank, an effluent polishing reservoir,

aerobic digestion tanks, and sludge drying beds. Supporting
facilities consist of a control building, an enclosing
protective chain 1ink fence and pertinent operational utilities.
The effluent is used intermittently to irrigate a County park
near the old Kona Airport. During non-irrigating periods, the
effluent is stored in a holding pond with overflow from the pond
disposed in an injection well. The dried sludge is utilized by
local farmers as fertilizer.

There are six sewage pumping units which are identified by
their location as: (1) the 1ift station at Hulihee Palace

(2) the ejector station at the Pier, (3) the pump station at
the intersection of Kuakini Highway and Palani Road, (4) the
pump station near the Kona Inn, the pump station at the Kona
Hilton Hotel, and the 1ift station off the Kuakini Highway
servicing the light industrial area. The only operational
problem stems from a periodic excessive accumulation of grease
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in the wet wells. This is now broken up manually when required.
This grease accumulation is reportedly from the hotels' kitchens
and results from poor maintenance of the kitchens' grease

traps.

Unsewered Areas

Cesspools are the primary means of household waste disposal in
the unsewered areas within the village and elsewhere in the
planning area. The State of Hawaii, Department of Health
(1978) estimates there are nearly 1,200 cesspools in the
planning area. There has been no reported cesspool overflows
in the planning area. The Department of Health reports that
ther: have been only about 50 reported cesspool failures for
the entire island, indicating a very low cesspool failure rate.
This is due to the porous lava rock in the area. This porosity
also permits the cesspool effluent to reach the groundwater and
eventually to move into the nearshore ocean waters.

E. GENERAL DESCRIPTION OF THE ACTION'S CHARACTERISTICS

1s

Subarea Evaluation

The planning area was subdivided into five subareas since each
subarea has unique features which are best evaluated indepen-
dently of each other. The subarea boundaries as shown in Figure
2-5 were influenced by the following considerations:

a. The land development plans of the large landowners.

b. The County of Hawaii's General Plan policy to centralize
urban growth in the Kailua-Kona Village and the General
Plan's land use policies.

¢. The population projections and distribution in the planning
area.

d. The limitations of the existing wastewater facilities
serving Kailua-Kona.

The description of each subarea is discussed below.

2-9



Kailua-Kona Subarea
This subarea encompasses the major area of development within
the planning area. Portions of this subarea are already sewered

to accommodate the large commercial and resort developments
within the Kailua Town area.

The County-operated Kailua Sewage Treatment Plant is located
in this subarea.

This subarea has land presently zoned resort, industrial,
commercial and single and multipie family residential uses.

Kealakehe Subarea

This subarea covers the central eastern half of the planning
area, includes the ahupuaas of Kealakehe and Keahuolu. The
1and in this subarea {is presently zoned for low density resi-
dential and agricultural uses. Lilioukalani Trust Estate
owns the ahupuaa of Keahuolu and the State of Hawaii owns
the lower portion of the ahupuaa of Kealakehe.

Residential developments are concentrated along Mamalahoa
Highway and along Palani Road. The remainder of the area
is used for agriculture purposes.

The State of Hawaii has several high density housing projects

in this area for which dry sewers were installed in anticipation
of a future sewerage system in the area. 'The Kealakehe Elemen-
tary School is alsc located in this subarea.

Kalaoa Subarea
This subarea includes the northern half of the planning
area above the Queen Kaahumanu Highway.

Although this subarea is zoned for agricultural use, almost

half of the area has developed into resiqent1a1 sybdivisions.
Most of the residential subdivisions are concentrated west
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of Mamalahoa Highway. Presently, these lots are only
20-30 percent occipied. Cesspools are being used as the
means for wastewater disposal.

The State has set aside about 200 acres of land in the north-
west corner of this subarea for an agricultural park. These
lots will range from 5-15 acres in size.

Upper Keopu Subarea

This subarea is located at the south end of the planning area
above Ka“'ua Town and south of Palani Road. Presently, the
land use are agriculturally oriented. ATthough some low
density - d medium density land uses are designated

on the General Plan Land Use Allocation Map, urbanization

is not expected within the planning period time frame. Most
of the land in this subarea is privately owned.

Ke-ahole Airport - Honokohau Harbor Subarea

This subarea includes most of the undeveloc:d land between
the Queen Kaahumanu Highway and the coastline north of
Kailua-Kona. Most of the lands in this subarea is owned
by the State of Hawaii. Located in this subarea are
Ke-ahole Airport, Honokohau Harbor, and th- proposed Ka-
Loko Hono-ko-hau National Cultural Park.

No residential subdivisions are anticipated to develop
within this subarea during the pianning period. Therefore,
no population forecasts were done for this subarea.

A1l the land in this subarea is within the Special Manage-
ment Area and developments in this area must therefore comply
with the rules and regulations of the Hawaii Coastal Zone
Management Program.
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Subareas to be Sewered

The conventional wastewater collection system was considered as
the cost effective alternative for the Kealakehe and Kailua-Kona
subareas. This determination was based on the following con-
siderations:

a. Population densities are highest in these subareas and the
quantity of raw wastewater presently being discharged by
cesspools may be considered as a point source of pollution.

b. Proximity of unsewered sections of these subareas to the
existing Kailua-Kona system. The collection system can be
readily expanded into these unsewered areas.

¢. The centralized system is much more reliable and cost
effective in achieving the desired water quality than the
other wastewater management alternatives.

d. The County General Plan Land Use Allocation Map indicates
urban type land uses in the areas proposed to be sewered.
The proposed action is compatible with these land uses.

The no immediate action (no project) alternative is recommended for
the remaining subareas of Upper Keopu, Kalaoa, and Ke-ahole Airport-
Honokohau Harbor. This determination to continue the present
wastewater disposal practices, i.e., cesspools, was based on the
Tow population density, land use (agricultural and conservation),
Tow projected wastewater flows and the excessive fiscal impacts
associated with the other treatment and disposal alternatives.

With the no immediate action alternative, water pollution control
measures for existing and new developments will continue to be
enforced under the existing State Department of Health Regulations.
Existing and new homes in these subareas will continue to use
cesspools or other private on-site wastewater systems.
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Features of the Proposed Action

The proposed action will involve expansion of the existing
Kailua-Kona collection system to sewer the recently

developed urbanized areas. The expansion will also accommodate
the entire Kailua-Kona Southern Zone wastewater flows. The
existing Kailua-Kona STP will be abandoned and a new treatment
facility will be constructed on State land adjacent to Honokohau
Harbor. Effluent will be disposed by land reclamation.

The essential features of the proposed project are shown in
Figure 2-6 and are described below:

a. MWastewater Collection System
The existing Kailua-Kona collection system has a capacity
of 1.0 mgd. Only large wastewater flow sources such as
hotels, restaurants, and shopping complexes are connected
to the system. Numerous detached dwellings and business
establishments within the village are not connected. All
of these wastewater sources will eventually be required
to connect to the system at which time the flow will reach
the system's capacity. However, the urban fringes of the
village have no collection system and cesspools are the
primary means of disposal. The existing collection system
does not have excess capacity to include all of the existing
flows from the urban fringe area.

The projected wastewater flow of 1.48 mgd for the Kailua-
Kona subarea for the year 2005 is greater than the capacity
of the present collection system. With the introduction

of the Southern Zone flows, the existing collection

system will be very inadequate. Introducing the Southern
Zone and the urban fringe flows to the existing collection
system would require major changes in existing gravity
sewer sizes and larger pump stations. Therefore, it is
recommended that a separate interceptor sewer system for
the Southern Zone flows and branch sewers for the unsewered
tributary areas of Kailua-Kona be provided.
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The collection system proposed for the subarea consists

of two subsystems: the existing collection system and a
new interceptor sewer along Kuakini Highway. The existing
collection system will be expanded to sewer the Lono Kona
Subdivision. Flows from this subdivision had been planned
and provided for during the design of the system.

The new interceptor sewer will originate at the boundary
between the Northern and Southern Zones where the Southern
Zone flow is introduced. This interceptor sewer will

sewer the remaining unsewered tributary areas of Kailua-
Kona. Because of the topography, gravity flow is provided
along Kuakini Highway to the old Kona Airport. A sewage
pump station is required at the northern end of the
abandoned runway for transmission of the wastewater to

the new treatment plant site.

With the abandonment of the Kailua-Kona STP, the flows
from the existing system can be diverted to the new
Kuakini Highway interceptor sewer as follows:

(1) Connect the influent line of the sewage pump station
at the Palani Road-Kuakini Highway intersection to
the new interceptor. This pump station can be abandoned.

(2) Connect the influent line for the sewage pump station
serving the industrial lots subdivision to the new
interceptor sewer and abandon the pump station.

(3) Install a gravity line from the influent junction
box at Kailua-Kona STP to a nearby trunk sewer.

The Kealakehe subarea flows will be carried by a new 12-inch
Palani Road interceptor which will follow the existing Palani
Road alignment down to a connection with the proposed Kuakini
Highway interceptor.
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b.

Wastewater Treatment

The existing Kailua-Kona Sewage Treatment Plant will be aban-
doned and 2 new treatment facility (Figure 2-7) with a design
capacity of 2.8 mgd will be constructed near Honokohau Harbor.
The State Department of Land and Natural Resources has

already committed 25 acres of land at Kealakehe for the treat-
ment facility and has been requested to expand the site to
the required 30 acres. However, the specific location of the
committed lands has not been finalized.

The most cost effective treatment process is aerated lagoons
because of its low operation and maintenance costs. The lagoons
will achieve secondary treatment using the complete mix aerobic
system. Solids will settle to the bottom of the lagoon and

will not require disposal.

Effluent Disposal

It is recognized by the Federal, State and County agencies that
disposal by land reclamation is the preferred method of effluent
disposal. However, there is no significant immediate applica-
tion for land reclamation of the planned flow of 2.8 mgd

at this time in the Kealakehe area. The planned disposal of the
treated ef<luent by deep ocean outfall offers an immediate,
simple and =ffective means of disposal. This outfall will be
designed with a forebay at the treatment plant which will permit
diversion of treated effluent to land reclamation opportunities
as they develop at nearby golf courses and other recreational
areas such as parks.

The ground elevations at the treatment plant will permit gravity
flow in the outfall, thereby eliminating the requirement for a
pumping station. The buried 30-inch pipe will be placed in the
natural corridor leading from the treatment plant site and

through the lava fields to the buried shoreline junction box.
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The ocean portion c- the 30-inch ou all will be a ductile iron
pipe buried in a trench near the shore to protect it from wave
attack. It will descend to an ocean depth of approximately 500
feet at a distance of approximately 2,000 feet from shore. It
will terminate in a diffuser designed to attain the desired
dilution and effluent plume submergence. The design of deep
ocean outfalls has advanced sufficiently in recent years to
ensure the desired compiiance with State water quality regula-
tions and the avoidance of the Class AA waters extending 1,000
feet offshore in this coastal sector.

Appendix A, "Effluent Disposal Alternatives" discusses the
three disposai alternatives of irrigation (land reclamation),
injection wells and ocean outfalls. In particular, it
describes the flow of injection well effluent to the nearshore
waters. This characteristic would negate the use of injection
wells in any wastewater system designed to keep pollutants
from the Class AA nearshore waters.

Appendix B, "Disposal by Ocean Qutfall,” provides additional
information on the preliminary outfall investigation compieted

in the planning area and on outfall planning considerations.

Arrangements for Implementation

a. Institutional Responsibilities

The County of Hawaii is responsible for impiementing the
proposed project. The Department of Public Works is

the agency authorized to implement each phase of the
project to completion. The Department of Public Works
is required to prepare the project construction plans
and specifications, arrange for the necessary funding,
arrange for construction, conduct project inspections,
obtain all necessary permits and clearances, operate and
maintain the facilities, and collect sewer user charges.

The project will be funded under the U. S. EPA Con-
struction Grants Program. Under this program, the
total costs of the project are shared jointly by the
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Federal (75 percent), County (15 percent), and State

(10 percent). The Department of Health is the State
agency responsible for administering the Construction
Grants Program. The Department of Health {s responsible
for determining the amount and timing of Federal
assistance to each County for which treatment works is
needed.

Under the program, sewer collection systems are eligible
for Federal assistance but have very low priority. If
Federal funding is not available, the Improvement District
mechanism will be implemented whereby the affected
property owners will be assessed for their share of

the cost of the Improvement District Collector Sewers.

Operation and maintenance programs for these new facilities
will be funded by sewer user charges. The County's |
Ordinance 61 established the sewer user charge program and
set the monthly service charge for each category of users.

Implementation Steps
The construction of Federally assisted wastewater facilities
is accompliished in three steps:

Step 1: Facilities Plan {and Environmental Impact
Statement).

Step 2: Preparation of construction drawings and
specifications.

Step 3: Construction of the facilities.

The Step 1 Facilities Plan has been compieted. The schedule
for implementing the last two steps of the project is shown
in Table 2-1.

Project Costs

The total construction cost of the project includes the capital
construction costs and the non-construction costs. The non-
construction costs include the Step 2 cost of preparing the
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TABLE 2-1

PROJECT IMPLEMENTATIY SCHEDULE
BY PRIORIT:

Step 2 Plans and Specifications

1 Kuakini Highway Interceptor Sewer
Sewage Pump Station and Force Main
Sewage Treatment Plant

Ocean Qutfall System

N ow
e e

2. Palani Road Interceptor Sewer

3. Improvement District Collector Sewers

Step 3 - Construction

Phase 1 - Wastewater Treatment Plant {Phase I)

Phase 2a - Sewage Pump Station and Force Main
Phase 2b - Kuakini Interceptor Sewer

Phase 3 - Ocean Outfall System
Phase 4 - Palani Road Interceptor Sewer

Phase 5 - Improvement District Collector Sewers

Phase 6 - Wastewater Treatment Plant (Phase II)
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Implementation Dates

Following Approval
of Facility Plan
(Sept 1981 - Sept 19¢

When Funding is
Available
When Funding is
Available

Apr 1983 - Apr 1985

Apr 1983 - Apr 1985
Apr 1983 - Apr 1985

Apr 1983 - Apr 1985
When Funding is Avail.

When Funding is
Available

1995



plans and specifications of the proposed project and the
additional expenses incurred as part of the Step 3 construction
phase. Step 3 non-construction expenses include the cost of
obtaining the necessary land and easements for the project,
inspection costs, services of the Architect/Engineer, legal

and administrative costs and interest costs during construction.

Under the Federal Construction Grants Program, certain costs

are not eligible for Federal funding. For example, the specific
costs of obtaining the Tand required for a sewage pump station,
treatment facility, or sewer line are not eligible for Federal
funding. These ineligible costs are shared by the property
owner and the County.

The construction of the collector sewers is implemented through
the County Improvement District (I.D.} regulations. The costs

of the I.D. project are shared by the individual landowners within
the I.D. and the County. The landowners are assessed at a rate
of $0.08 cants per square foot for residential zoned property,
$0.10 cents per square foot for commercial/industrial zoned pro-
perty and $0.12 cents per square faot for hotel/apartment/resort
property. The I.D. project costs are Timited to the street

sewer system and the sewage 1ift stations. The costs of back-
fi1ling cesspools and connecting the house laterals to the street
sewers are borne by the individual landowners.

Under the Construction Grants Program, the construction costs

of the transmission system for conveying the collected wastewater
to the treatment facility is eligible for Federal funding. The
eligible components are the interceptor sewers, sewage pumping
stations and force mains.

The costs of operations, maintenance, and replacement of the treat-
ment facilities are borne by the users of these facilities. The
County has adopted a sewer user charge system whereby property
owners are assessed costs to pay for these continuing expenses.
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The total construction costs and the proportionate shares for the
property owner, and County, State, and Federal governments are
shown in Table 2-2. Anticipated sewer improvement district costs
to property owners are detailed in Table 2-3.

2-20



Le-2

TABLE 2-2

SUMMARY OF TOTAL CONSTRUCTION COSTS FOR SELECTED PLAN

AND TABULATION OF PARTICIPANTS® PROPORTIONATE SHARE
(COSTS AS OF SEPT. 1980)

Backfill Cesspools, Install
House Laterals

Improvement District
Collector Sewers

Interceptor Sewers, Sewage Pump
Station, Force Main

Wastewater Treatment Plant
Effluent Disposal System
TOTALS

*Land costs are not included (State land).

Total Property County of State of
Construction Owners' Hawaii Hawaii Federal

Cost Share Share Share Share
1,556,900 1,556,900 0 0 0
2,940,600 411,900 2,528,700 0 0
6,074,900 0 1,031,100 593,400 4,450,400
7,888,200* 0 1,183,200 788,800 5,916,200
4,604,500 0 690,600 460,500 3,453,400

$23,065,100 $1,968,800 $5,433,600 $1,842,700 $13,820,000



TABLE 2-3

SEWER IMPROVEMENT DISTRICT FINANCING
COSTS TO PROPERTY OWNERS

Capital Monthly Cesspool

Cost User Hook-Up Backfill

$/5q.Ft. Charge Charge Charge
Residential $ 0.08 50% of Water Bill $1500-3000 $300-3500

w/$5.00 Maximum
Commercial/Industrial $0.10 50% of Water Bil11 $1500-3000 $300-3500
Hotel/Apt./Resort $ 0.12 50% of W ter Bill $1500-3000 $300-%500
EXAMPLE

5,000 Sq. Ft. Lot - Apartment

Initial Costs

A. Capital Cost = $ 600
B. Hook-Up = 2,000
C. Cesspool Backfill = 400

$3,000

Monthly Costs

50% of Water Bill
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SECTION 3
DESCRIPTION OF THE EXISTING ENVIRONMENT

The existing physical, economic and social environments in the
planning area are described in this Section. These conditions were

considered when analyzing the alternatives and determining the impacts
of the proposed action.

A. PHYSICAL ENVIRONMENT
1. Climate
The climate in the Kona District is generally warm and semi-
tropical. 1t is characteristic of the leeward coastal regions
of the major islands in the Hawaiian Island chain. Seasonal
changes are mild and fairly uniform, except for infrequent

convective storms (known as "kona storms")} during the winter
months.

The average temperature varies between 70° and 76°F with a
maximum of 89°F for the summer period May through September
and a minimum of 54°F for the winter period October through
April. The range of daily temperature change is 10° to 13°F.

The annual rainfall varies from 20 inches in the coastal

region to 100 inches on the upper slopes of Hualalai Mountain
in the North Kona District (Figure 3-1). The average annual
rainfall at the abandoned Kona Airport was 24 inches for the
period 1949 through 1972. More than 50 percent of the rainfall
usually occurs during the 5-month period, May through September.
Mountain masses intercept tradewinds and effect a minimal
orographic rainfall. However, the temperature differences
between land and offshore waters during warm summer days
generate a moderate onshore seabreeze with resultant showers
of intensity higher than that of other general leeward areas.
Rainfall data are shown in Tabie 3-1.

Northeasterly tradewinds with an average velocity of 15 mph
generally prevail in the Hawaiian Islands. Along the Kona
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TABLE 3-1

MONTHLY AND ANNUAL PRECIPITATION DATA, KONA AIRPORT (OLD)*

Year Jan. feb. March April May  June  July  Aug. Sept. Oct. Nov. Dec. Annual
1963 4.78 1.63 3.65 10.71 2.52 1.46 2.28 2.86 2.79 0.48 0.48 0.76 34.40
1964 0.54 0.95 3.92 2.15 1.20 3.5 0.77 1.59 1.32 1.20 1.18 2.63 20.96
1965 1.25 1.58 1.15 2.40 3.3 2.23 2.43 5.03 2.04 3.52 4.60 0,06 29.60
1966 0.20 2.54 0.20 0.66 2.92 0.94 2.54 1.39 1.33 4.56 5.17 1.26 23.70
1967 0.77 1.24 1.57 1.66 3.07 1.80 3.39 1.22 2.18 1.31 1.42 3.04 22.61
1968 3.87 3.19 1.70 5.50 2.54 0.85 2.04 2.06 0.86 3.21 0.14 5.9) 31.87
1969 5.73 2.56 0.11 1.85 2.14 3.63 4.00 1.76 2.73 0.35 1.2 1.09 27.16
1970 1.5 0.32 0.00 0.39 2.32 3.18 3.15 3.32 3.70 0.33 2,10 0,38 20.70
1971 11.14 0.40 1.70 2.06 1.47 0.53 3.02 0.86 3.42 0.07 2.19 0.42 27.28
1972 2.1 3. 3.14 1.43 3.6] 2.08 4.82 0.84 2.67 0.43 0.09 3.89 28.82
AVERAGE 3.24 1.75 1.1 2.88 2,51 2.02 2.84 2.09 2,30 1.55 1.86 1.94 26.7]
YEARS 10 10 10 10 10 10 10 10 10 10 10 10

RECORD 2.98 1.56 1.75 2,07 2.31 2.06 2.49 2.0} 1.87 1.6 1.80 1.66 24.13
YEARS 23 23 23 23 23 23 23 23 23 23 23 23

*|).S. Weather Bureau
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coast, however, winds are predominantly from the southwesterly
quadrant due to the influence on the northeasterly trades

by the adjacent 1and masses of Mauna Loa, Mauna Kea and
Hualalai. Westerly, southerly or onshore winds occur about

38 percent of the time at an average velocity of 13 miles

per hour. During kona or southerly storms which occur on an
average of 2 or 3 times a year, winds are frequently gusty
with velocities as high as 30 to 40 mph. Hurricanes, with
wind velocities of 75 mph and higher, are infrequent but have
touched or approached the island 4 times during the past 25
years. Tropical storms, however, occur on a frequency of
twice yearly. Based on historical records, 9 major storms
including 2 hurricanes have occurred during the 15-year period
of record, 1947 through 1961. Wind data as observed by the U.S.
Hydrographic office are depicted by a wind diagram shown on
Figure 3-2.

Water Resources

Water for the Kona area is obtained from deep groundwater
sources and rain caught on roofs and stored in tanks. Before
the Department of Water Supply, County of Hawaii, developed
the groundwater sources, rain catchment was the major source
of the domestic water supply. This method is still used in
areas not serviced by the County system.

The present County water system includes a network of pressure
lines, pumping stations, and storage tanks. Figure 3-3 shows
the existing water distribution system for the planning area.

The major sources of municipal water are the wells at Kahaluu
and Keei which tap the basal lens. These wells are located 4 and
13 miles, respectively, south of the planning area.

Basal groundwater in Kona generally occurs near sea level.
Recharge of the fresh water lens is moderate to large in the
rainy zones on the slopes of Mauna Loa. Aerial infrared

images along the shore indicate that a considerable groundwater



flow occurs at sea level (Fischer, et al, 1966}. Exploratory
wells near shore produce water with a chloride content in
excess of 1,000 ppm. (DLNR, 1970). Two hundred fifty (250)
parts per million (ppm) is the standard set by the United
States Public Health Service for human consumption.

Further inshore, the chloride content decreases. The wells at
Kahaluu, which are located about 1.5 miles from shore have low
chloride readings of less than 20 ppm. The level of the water
table at the Kahaluu wells is approximately +4.0 feet, mean sea
level (msi).

Geology and Soils

The Hawaiian Islands are volcanic in origin. The Islands were
built up on the sea floor by a continuing series of volcanic
eruptions. Wave erosion and weathering later transformed the
volcanic dome into a jagged range of mountains, sea cliffs,

and valleys. Geologically, the Island of Hawaii is the youngest
of the eight major islands in the archipelago. A simplified
geologic map of the Island of Hawaii is shown in Figure 3-4.

The planning area is located in lands formed by prehistoric

lava flows from Hualalai Volcano. The volcano summit stands

8,271 feet high at a location 10 miles east of the planning area.
Hualalai Volcano last erupted in 1801 producing two lava flows

which entered the ocean in an area north of Ke-ahole Point. Although
Hualalai has been dormant since 1801, the possibility of future
eruptions still exists.

Seismic activity is fairly common in the Kona area. These
quakes, however, are small and do little or no damage. In
1951, however, a very large earthquake originating on the
Kealakekua Fault, about 12 miles south of Kailua-Kona, caused
damage in the Kailua area.
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The pianning area is comprised of strata of highly permeable
aa (rough, clinkery and fragmented) and pahoehoe (smoot- and
ropey surface) lava flows. The volcanic lava is too re.ent
for appreciable soil formation. Soil suitable for agri-
culture within the planning area is minimal and is located on
the higher slopes. Most of the planning area is overlain by
lava wastes or very poor soil. Neither erosion nor deposition
has significantly affected the top area which has an irregular
surface veneer of lava rock which may or may not be slightly
decomposed, interspersed with irregular-shaped pockets of ash
deposits. The solid to medium dense basaltic rock deposits
are irregular in thickness and are separated by thin contact
zones of oxidized fragmented rock. The lava flows are layered
from 2 to 17 feet in thickness. In the thicker flows, the
degree of vesiculation in the uppermost crust is 20 to 35
percent, decreasing to 2 to 5 percent with a minimum amount of
jointing. The closely fractured basalt ranges in size from 50
to 100 pounds.

Coastal Water Quality

Table 3-2 indicates the water quality standards (dry criteria)

for Kona coastal waters. The State Standards that apply

to the developed Kailua coastal area are the Class AA generally
"dry" criteria. The 208 wastewater management plan determined
that Kailua Harbor proper is a generally "wet" embayment and

some coastal sectors north of the harbor are seasonally "wet."
However, the "dry" criteria are more relevant to the developed
areas of the Northern and Southern Zones of North Kona. A prelim-
inary oceanographic study of the offshore coastal waters was con-
ducted in 1973 to analyze the circulation and the existing water
quality and to reconnoiter the ocean bottom. These investigations
were conducted in the coastal waters classified as Class AA and
Class A. The results were presented in the preliminary report entitled
Master Plan for the Kailua-Kona Sewerage System, Phase IV
(Northern Zone), May 1974. Figure 3-5 indicates the location

of the water quality sampling stations. The data are presented
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Parameter

Total Kjeldahl
Mitrogen (ug 4/1)

Anmonia Nitrogen
(ug HHQ-NII)

NHitrate + i{litrice
Nitrogen (ug (NO3
+N02)—:.'/1)

Orthophosphate
Phosphorus
(ug POA-PII)

Total Phosphorus
(ug P/1)

Light Extinction
Coefficient (k units)

Chlovapuyil-a
(ug/1)

Turbidity (liephelo-
metric Turbidity
Units)

don=-Filcerahle
Residue (ug/l)

TABLE 3-2

WATER QUALITY STANDARDS FOR KONA COASTAL WATERS
(DRY CRITERIA)

Ceometric nean
not to exceed
the given value

Not to exceed
the given value
norea than 10%

of the time

Yot to exceed
the given value

110.00
2.00

3.50

5.00

16.00
g.10
0.15

0.20

10, 000.00

180.00
5.00

10. 00’
9.00

30.00
0.30
0.50

0.50

15,000.00

250.00

9.00

20.00

13.00

1.00

1.00

20,000.00

pl Unizs shall not daviate more than 0.5 units from a value of 3.1,

Dissulvaed Ozysen - lot less than 75% saturation.
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in Table 3-3. In summary, the measurements for nutrients varied
with location and no definitive description of the general
nutrient structure could be determined.

The State Department of Health routinely monitors the shore-
l1ine water quality of the island. The Department had 5 fixed
monitoring stations in the planning area until 1978, to

gather data on the ambient levels of the various parameters in
the State Water Quality Standards. The data obtained from the
State Department of Health is shown in Table 3-4. The data
cover the period 1973 to 1977 and measurements were taken for
the water quality parameters in the State Water Quality
Standards that were in effect at that time. Several parameters

in the present Standards were not in effect at the time the
data was collected.

The above water quality data is limited but does indicate that
the water quality for the area does not meet State Standards.
In general, the water quality in the Northern Zone is similar
to that identified in the Southern Zone where more recent
(1978) water quality surveys have been conducted and excessive
Tevels of nutrients identified. The data indicates that
cesspool and injection well pollutants are entering these
Class AA waters in both the Northern and Southern Zones which,
by definition, must "remain in their natural pristine state as
nearly as possible with an absolute minimum of pollution or
alteration of water quality from any human-caused source or
actions." The obvious sources are the many cesspools and
injection wells that now dispose effluents to the groundwater
and which ultimately move to the shoreline waters.

Historical and Archaeological Sites

Concerned residents, governmental agencies and private developers
are participating to preserve, protect and restore items of
historical significance relating to early Hawaiian history.



TABLE 3-3
WATER QUALITY DATA (1973)

Total
Sample Kjeldahl Orthophosphate Total
Depth Turbidity (NO -N02)-N Nitrogen Phosphorus Phosphorus

Station Date Ft FTU da/1 ug/1 ug/1 ug/1
1 5 Feb 73 0 .06 44* 36 2 43*
20 .18 0 80 0 17=

50 .07 1 N 13* 17*

2 5 Feb 73 0 .05 36* 126* 21* 65*
50 .29 2 B2 24* 78*
100 A7 9* 60 13* 86*

3 5 Feb 73 0 07 16* 108 28* 20*

50 .16 10* 52 21* 13

100 .14 * 64 13* 8

4 5 Feb 73 0 .07 &% 36 26% 26*
50 24 1 105 10* 45

100 n 0 77 77% 15

5 5 Feb 73 0 .07 0 30 11* 53x
50 1 0 70 5 73*

100 09 0 52 13% 29*

2 13 Mar 73 0 .06 4* 235* 0 65*
6 13 Mar 73 0 .06 13* 226% 0 46*
7 13 Mar 73 0 04 1 149* 0 bh*
8 13 Mar 73 0 .03 0 190* 0 52*

* = Fxceeds Geometric mean State Standard.
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TABLE 3-4
SURFACE WATER QUALITY DATA {1973-1977)

Tatal Fecal Fecal
PARAME TER TN M50 yota) P Turbidity  pH D0 Temp  Salinity  Coliform _ Coliform _ Streptacoccus
ULIL wal/l  ugh/T  u P} Wil - my/T___°C ppm FPN/ 100 mi_HPN/100 ml__ WPN7100 m)
Geometric Mean 150,00 .00 20.00 0.40 8.1 752 Ambient Ambient Hone 2
State Standard Rot ‘to: Excasd il 00 None
Class AA
Embaymeat Dry oy to Exceed 350.00  25.00 60.00 1.50  8.140.5  --  Ambient +I0% tlane Hone None
Maximum Value +1°C
1. Kona Hilton Hotel Shoreline
Max imum 460.00 2].00 3.00
Geometric Mean 42.53 5.00 1.00
Hinimum 3.00 2.00 3.00
2. Xailua Pler Station A-1
Hax imum . 1,100.00 150.00 4]1.00
Geometric Mean 58,00 16,00 43.00
Minimum 3.00 2.00 43.00
3. Kaflua Pier Station B
Maximum 340.00 100.00 61.00 0.40 24.00 11,000.00 350.00 J.00
Geometric Mean 2340.0G+ 100.00+ 61.00+ 0.40 24.00 J62.00 13.00 3.00
Hintmum 340.00 100.00 61.00 0.40 24.00 2.00 2.00 3.00
4, Kallua Pler Station C
Maximum 240.00 79.00 15.00
Geometric Mean 32.78 11.75 15.00
Hinimum 2.00 2.00 15.00
5. Kaflua Pler Station D
Max lmum 280.00 310.00 100.00 1.60 1.50 6.10 26.00 32,200 540.00 240.00 23.00
Geometric Mean 140.77 120,71 61.5M 0.5 7.42 5.40 24.40 31,700 43.87 13.29 6.67
Hinimum 10.00 70.00 35.00 0.10 7.30 5.10 23.00 31,200 2.00 2.00 2.00

sExceeds Geometric mean State Standard for Embayments (Dry)
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The Department of Land and Natural Resources of the State of
Hawaii has conducted State-wide surveys of known historical sites.
These archaeological surveys have uncovered many artifacts of
significance that portray the existence of early inhabitants.
Numerous temples, home sites, refuge caves, petroglyphs and other
artifacts have been uncovered.

Before 1800 the Kona coastline was the site of well populated
fishing villages. An elaborate agricultural field system

above the present village of Kailua made it possible to support
an estimated population of 13,000 people. This field system
fo-med a patterned network of elongated rectangles covering an
area of 3 miles wide and 18 miles long. Orientation of the
fields were designed to make maximum use of the available
sunlight and exposure to periodic rain showers. King Kamehameha
I, the ruler who brought the islands under one rule, made his
residences at Kailua, Kealakekua, and Honaunau. He also kept
hfs reserves of dried fish in coral block store houses at
Kiholo. Traditionally, Kona has been a place of refuge,
attracting the rebellious, the individualist, the escapist,

and the seeker of freedom. A now famous ancient Hawaiian site,
called the City of Refuge, is on the shoreline approximately 14
miles south of Kailua-Kona village.

By 1831 the papulation of North Kona had declined to 6,600
people. This was due to the introduction of western diseases,
the passing of the sandaiwood trade and the subsequent decline
of the whaling industry. By 1890 the population of North Kona
had declined to only 1,800 people.

A map showing the locations of known historical sites in the
planning area is presented in Figure 3-6. A list of the
significant historical sites is given by reference numbers in
Table 3-5.
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Hawaii Register
of Historical
Places Ho.

10:27:3846

10:27:1898
10:27:2251
10:27:1907
10:27:2252
10:27:1895
10:27:2263

10:27:1908
10:27:2256
10:27:2257
10:27:2262
10:27:2273

10:27:2260
10:27:2269
10:27:1906
10:27:2271
10:27:1920
10:27:1910
10:27:1916
10:27:2258
10:27:4163
10:27:1897
10:27:2261
10:27:1896
10:27:2246
10:27:2250

10:27:4138

10:27:2002
10:27:2253
10:27:2254
10:27:2255
10:27:2259
10:27:7002

10:27:2001
10:27:2000
10:27:1900
10:27:2272

10:27:2264
10:27:262

TABLE 3-5

REGISTERED HISTORICAL SITES LOCATED

IN THE PLANNING AREA

Site Name
'Ai'Opio Pond

Alaula Bay Compex

Burial at Honomahu

Burial & Habitation

Burial Platform

Cave Shelters

Concrete & Stone Salt
Pans

Enclosure

Enclosure

Enclosure

Enclosures

Enclosure/Clearing/Wall/
Cairns

Enclosure/Papamu/Petroglyph

Enclosure with Platform
Habitation

Habitation & Burial Complex

Habitation Cluster
Habitation Complex
Habitation Complex
Habitation Complex
Habitation Complex
Habitation Site
Habitation Site
Hale 0 Kane Heiau
Heiau

Holua & Burials

Honokohau Settlement

House & Burials

House Enclosure & Platform
House Platform

House Platform

House Platform _
Kamakahonu

Lanihau Papamu
Lanihau Petroglyphs
Maliu Habitations
Massive Cairns & Pool

Massive Platform
Ooma Refuge Caves
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Hawaii Register
of Historical
Places MNo.

10:27:4165
10:27:2248
10:27:2249
10:27:2267

10:27:2268
10:27:2274
10:27:1905
10:27:2247
10:27:1901
10:27:1917
10:27:1902
10:27:1909
10:27:1918
10:27:7002

10:27:4138

10:28:2005
10:28:2004
10:28:7001

10:28:2017
10:28:1736
10:28:7231

TABLE 3-5 (Continued)

Site Name

Ooma II Complex
Petroglyphs
Petroglyphs
Petroglyphs

Platform

Platform

Platform & Enclosure

Possible Burial

Puoina Heiau

Shelter & Pen

Temporary Habitations

Wawaiwaa Platforms

Wawaloli Habitation

Kamakahonu, Kamehameha
Residence

Honokohau Settlement
(Use Study Boundaries)

Auhaukeae Platform

Honuaula Platform

Hulihee Palace

Kahului Complex

Keopu Platform
Mokuaikaua Church

3-12

Remarks

Recommended to National
Register

Placement in National
Register
Placement in National
Register

Placement in National
Register

Recommended to National
Register



Flora and Fauna

Soil cover, land use and rainfall distribution are the factors
which dictate the type of vegetation in the planning area. The
vegetation in the arid lava lowlands generaltly consist of
kiawe, lantana, hale koa shrubs, and pasture grasses. The
wetter upper slopes are mixed, open forests. Native forest
trees include Sandalwood, Koa and Ohia.

The native birds observed in the general Kona area include the
Hawaiian Hawk, Hawaiian Coot, Hawaiian Stilt, Hawaiian Short-Eared
Owl, Black-Crowned Night Heron, Pintail Duck, Shoveler, and
American Wildgeon. The coot, stilt, and owl species are considered
to be endangered. These species {except for owl outside Oahu)

are listed as endangered on the Federal and State lists of
endangered species. Species that were introduced to the Hawaiian
Islands from other geographic locations inciude shore and water
birds 1ike the sandpiper and sanderling, game birds 1ike the chukas
and pheasant, and song birds 1ike the mynah and cardinal.

Feral goats, pigs, sheep and donkeys are found in the upper
slopes of the planning area. The mongoose, rat, and mouse can
be observed in the lower areas.

A flora and fauna survey of the vicinity of the proposed treatment
plant site at Kealakehe was conducted in 1979 by the Division of Fish
and Game, State Department of Land and Natural Resources. No endangered
plants or birds were recorded. The survey included the comment that
the Hawaiian goose, Hawaiian hawk and Hawaiian bat (a1l endangered)
“,..may be animals of passage over the site, however..."

The primary shrubs in the area are:

Kiawe, Algaroba - Prosopis sp.
Koa haole -  lLeucaena glauca

There is a scattering of:
Christmas berry trees - Schinus terebinthifolius

None trees - Norinda citrifolia
Kiu - Acacia farnesiana
The primary grass in the area is:

Fountain grass - Pennisetum setaceum
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Coastal Zone Management Program

In response to public pressures and because of the importance

of the coastal areas of the United States, Congress passed the
Coastal Zone Management Act (PL 92-583) which was signed into law

on October 27, 1972. This act was amended on July 26, 1976 by

PL 94-370 which affirmed national interest in the effective pro-
tection and development of the coastal zone, by providing assistance
and encouragement to coastal states to develop and implement rational
programs for managing their coastal zones.

Guidelines and requirements for State program development and
approval are contained in 15 CFR Part 923, as revised and published
March 1, 1978 in the Federal Register. A summary of the requirements
for program approval are that the State develop a management program
that:

“(1) !dentifies and evaluates those coastal resources recognized
in the Act that require management or protection by the State;

(2) Reexamines existing policies or develops new policies to
manage these resources. These policies must be specific,
comprehensive and enforceable, and must provide an adequate
degree of predictability as to how coastal resources will be
managed;

(3) Determines specific uses and special geographic areas that
are to be subject to the management program, based on the
nature of identified coastal concerns. The basis for manage-
ment uses (or their impacts) and areas should be based on
resource capability and suitability analyses, socio-economic
considerations and public preferences;

(4) Identifies the inland and seaward areas subject to the
management program;

(5) Provides for the consideration of the national interest
in the planning for an siting of facilities that meet
more than local requirements; and

(6) Includes sufficient legal authorities and organizational
arrangements to implement the program and to insure con-
formance to it."

The legislature enacted the Hawaii Coastal Zone Management Act
jn 1977 (Act 188, SLH 1977) which established the basic State
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policy to guide State agencies and County governments in all
actions affecting the State's coastal zone. This Act establishes
objectives and policies for:

"1) Provision of recreational opportunities;

2) Protection and restoration of historic resources;

3) Improvement of scenic and open space areas;

4 Protection of coastal ecosystems;

5 Provision for coastal-dependent economic uses;

6} Reduction of coastal hazards; and

Improvement of the review process invoiving development

activities, including permit coordination and
opportunities for public participation.”

The boundaries of the Special Management Areas (SMA) were estab-
lished under the Shoreline Protection Act of 1975. The current
SMA's include lands extending not less than 100 yards inland from
the upper wash of the waves and the surrounding area extending

100 yards from the body of any surface water subject to salinity
intrusion or tidal influences. The Special Management Area

for the planning area is shown in Figure 3-6. The proposed project
is beljeved to be in compliance with the SMA regulations and

will be reviewed for compiiance before construction.

Developments in the SMA are subject to the following guide-
lines established by the County of Hawaii Planning Commission:

“A. A1l development in the special management area shall
be subject to reasonable terms and conditions set by
the Authority:

1. Adequate access, by dedication or other means, to
publicly owned or used beaches, recreation areas,
and natural reserves is provided to the extent con-
sistent with sound conservation principles;

2. Adequate and properly located public recreation areas
and wildlife preserves are reserved;

3. Provisions are made for solid and 1iquid waste treat-
ment, disposition, and management which will mini-
mize adverse effects upon special management area
resources; and

4, Alterations to existing land forms and vegetation
except crops, and construction of structures shall
cause minimum adverse effect to water resources and
scenic and recreational amenities and minimum danger
of floods, landslides, erosion, siltation, or
failure in the event of earthquake.
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8. No development shall be approved unless the Authority has
first found that:

1.

2.

The development will not have any substantial,
adverse environmental or ecological effect except
as such adverse effect is clearly outweighed by
public health, safety, and weifare. Such adverse
effect shall include, but not be limited to, the
potential cumulative impact of individual develop-
ments, each one of which taken in itself might not
have a substantial adverse effect and the elimina-
tion of planning options; and

The development is consistent with the findings and
policies set forth in Rule 9.1.2 ind 9.3.

C. The Authority shall seek to minimize, where reasonable:

s

Dredging, filling or otherwise altering any bay,
estuary, salt marsh, river mouth, slough, or lagoon.

Any development which would reduce the size of any
beach or other area usable for public recreation.

Any development which would reduce or impose restric-
tions upon public access to tidal and submerged
lands, beaches, portions of rivers and streams within
the special management area and the mean high tide
line where there is no beach.

Any development which would substantially interfere
with or detract from the 1ine of sight toward the
sea from the state highway nearest the coast.

Any development which would adversely affect water
quality, existing areas of open water free of visible
structure, existing and potential of fisheries and
fishing grounds, wildlife habitats, estuarine sanc-
tuaries, potential for existing agricultural uses

of land."

Tsunami Zone

The tsunami flooding limits for the planning area are indicated
in Figure 3-7. These 1imits were defined by the U. 5. Army
Corps of Engineers for the National Flood Insurance Program.
These flood limits are for a 100-year tsunami.
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B.

SOCIAL ENVIRONMENT

]'

Lifestylie and Character of the Area

Kona is generally recognized for its natural physical beauty,
climate, and cultural traditions. The term "the Kona way of
life" reflects the tranquil, rural atmosphere of the area.
Any man-made action must be sensitive to this unique setting.
The primary objective is to improve the health and economic
well being of the community while preserving and maintaining
this unique social climate.

The 1970 census statistics indicate that the emergence of
tourism, changes in the population characteristics and income
levels, and the high cost of housing are exerting economic
pressures which threaten this isolated lifestyle.

The 1970 population census revealed the following trends which
give an indication of the changing character of the community:

a. The number and percentage of children under 15 has been
decreasing.

b. The number and percentage of elderly has been increasing.

e.

A major decline in the agricultural work force in the agri-
culture-oriented areas adjacent to the planning area because
of unstable market prices, rising production costs and better
Jjob opportunities.

The influx of young transients with the hope of "living
off the land" but who eventually land on the welfare rolls.

An increase in the number of families in the low income
group and their dependence on welfare.

These changes indicate that the isolated Tifestyle of the
community is gradually yielding to the pressures of urbanization.
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2z

Demographic Data

al

Current Population

The 1970 census population for the County of Hawaii was
63,468 of which 4,832 resided within the political district
of North Kona. The County of Hawaii disaggregated the North
Kona census population by facility planning areas and esti-
mated that the 1970 resident population for the planning
area was 2,250.

The preliminary U. S. Census data for the County of Hawaii
estimated the resident population for the County as of
April 1, 1980 at 92,206 of which 13,898 resided in the
political district of North Kona. MNo estimate was given
for the planning area.

Resident Population and Daily Visitor Projections

The Department of Pubiic Works, County of Hawaii, has
adopted the Hawaii Water Resources Regional Study “E-2“
population projection for the Kailua-Kona area. Until
recently, the "E-2" population projections served as the
basis for all wastewater facility planning in the State

of Hawaii. Subsequently, a new economic and population
projection called the Series "l1I-F" Projection was developed
which is consistent with the State's current policy of

slow and controlled growth. The *"II-F" population projections
are lower than the "E-2" projections but the change is
insignificant for the Island of Hawaii. All current
wastewater facility planning in the State is required to
conform with the “II-F" projections as a matter of policy.
However, the County of Hawaii elected to retain the “g-2"
projections for their facility planning since the costs
that would be incurred in the conversion would be expensive
and unjustified.

3-18



The "E-2" projection can be approximated by the equation:
F=P(1+1)"

where F = the projected population at the end of the
time period

the population at the beginning of the time
period

i = the rate of increase
n = time period in years

o
1]

The population growth rate (i) projected by the County of
Hawaii is 4.5 percent for the period 1970-1990 and 4.0
percent after 1990. The resident population projections
based on the estimated 1970 census population of 2,250

for the planning area are tabulated in Table 3-6. It is
believed that the 1980 census has confirmed there projections
for the planning area. The entire North Kona District is
experiencing a rapid growth in resident population. The
1980 census indicated a District total of 13,898 which is
a 187.7 percent increase over 1970--the largest increase
recorded in the State. More detailed 1980 census data was
not availabe for inclusion herein.

The daily visitor projections for the planning period
were based on hotel room projections for the planning
area prepared by the County of Hawaii. Daily visitor
projections were developed using an average hotel room
occupancy rate of 1.8 persons per room per day. The
estimated daily visitor projections are tabulated in
Table 3-6.

Public Facilities

Public services are provided by the County, State and Federal
governments. The County provides such services as fire pro-
tection, law enforcement, sanitation, recreation and trans-
portation, while the State provides schools, libraries, and
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TABLE 3-6

.£SIDENT POPULATION AND DAILY VISITOR PROJECTIONS
FOR THE PLANNING AREA

Resident Daily
Year Population Visitor
1970 2,250* 1,890 (estimated)
1972 2,490 (estimated) 2,300 (estimated)
1977 3,080 (estimated) 2,870 (estimated)
1980 3,500 3,100
1985 4,400 3,470
1990 5,500 3,870
1995 6,700 4,300
2000 8,150 4,730
2005 9,900 5,220
2035 32,020 ‘ 9,090

*1970 U. S. Census Population
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heaith facilities. The Federal government provides postal
services and the services of the weather station at Ke-ahole
Airport.

4. Recreational Areas
There are several County parks serving North Kona and located
within the planning area in Kailua. Hale Halawai serves as a
meeting place for the community and also provides a picnic
area and rest stop. The Kailua Playground public park is used
for tennis and basketball. County facilities at the State's
Kailua (Airport) Park include baseball and tennis facilities.
There are four additional County parks within the North Kona
District. They are Hillcrest Park, Holualoa Community Center,
Higashihara Park and Pahoehoe Beach Park.

There are three small boat facilities in North Kona. Both Kailua
Bay and Honokohau Harbor are within the planning area and
Keauhou Bay is located just south of the planning area.

C. ECONOMIC ENVIRONMENT
1. Major Employment Activities
a. Basic Industries

The basic industries in Kona are tourism, agriculture,

and construction. Recent developments have changed the
land use and employment patterns in Kona. Until recently,
agriculture was the predominant industry in Kona. But
rising costs, depressed market prices, and more attractive
opportunities in other job markets have resulted in a
gradual decline in agriculture. The 1960 census indicated
that 58 percent of the Kona work force was employed in
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agriculture but by 1975 this figure has drastically
declined to 6.2 percent.

Agriculture was never a major industry in the planning
area because of the scarcity of suitable soil. Much of
the land remained undeveloped but the recent realization
of Kona's potential for land development and tourism have
resulted in a rapid expansion of the visitor and construction
industry. The recent growth in hotels, condominiums, and
subdivisions is evidence of this expansion. Today,
tourism and tourist support related activity form the
largest industry in Kona, especiaily in the planning
area.

Commercial and Retail Activity

Until the early 1960's, the majority of retail activity
in Kona were along the Belt Road or Mamalahoa Highway and
largely conducted in family type general stores. At that
time, the twenty-five (25) commercial establishments in
Kailua accounted for about half of the total retail
activity in Kona.

The old pattern is now radically changing. The shift is
toward the centralized shopping center. These new shopping
centers are being used by both shopkeepers and office
users, and are aimed to cater to both visitors and to
local residents. The major center of retail and commer-
cial activity is located in Kailua Town. The general
types of retail activity include food stores, general
stores, apparel, furniture, hardware, eating and drinking
establishments and service stations. Office type activity
includes banking, real estate, finance, insurance, legal
and accounting.
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¢. Resort Activity
The two major resort areas in Kona are Keauhou Bay and
Kailua with the latter located in the planning area. The
visitor industry is the most important contributor to the
economic well being of the Kailua community. The average
occupancy rate of the hotels in Kona has gradually declined
from a peak of 81 percent in 1967 to a 1980 (9-month average)
rate of approximately 59 percent. This decline can be
contributed to the large increase in the number of hotel
rooms and visitor oriented condominiums and apartments
which cater to the tourist.

Economic Forecast

The latest economic statistics(County "Data Book") 198C published
by the County of Hawaii, Department of Research and Development,
show that tourism is the primary economic mainstay for the

County and shows every indication of continuing to be So.

Kona, Hilo and Kohala are the main resort centers in the

County with Kona attracting the most visitors. The December

1980 statistics show a decrease in the number of westbound
visitors for the County from approximately 671,000 to 595,000 for
the first 9 months in 1979 and 1980, respectively.

Kona attracts more daily visitors than Hilo and other tourist
destinations on the island. The economic indicators show that
Kona is expected to continue to attract a larger proportion of
the visitors.

Tourist related commercial and industrial development in the
planning area is concentrated in the Kailua-Kona subarea.

Most of the new developments are designed or located to cater
more to the needs of the tourists rather than those of the local
residents. Projections show that there will be an increase

in eating and drinking establishments as well as other tourist
oriented shops. These commercial developments are expected to
be located in new hotel facilities within Kailua village
instead of at its fringes.
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There are 65.3 acres of commercially zoned lands in the
planning area of which only 29 acres have been developed.
Rezoning would not be necessary for the next ten years or
more.

A1l of the industrial zoned parcels in the planning area are
located in or adjacent to Kailua Village. The majority of
these parcels are located in the industrial park, while others
are located at the old Kona Airport and next to the new King
Kamehameha Hotel.

The old airport is presently the site for a new State park.
The Kona Community Development Plan indicates there are
presently 260.5 acres zoned industrial. Subtracting 103.8
acres for the new State park, there should be 156.7 acres
remaining for industrial use.

It is expected that the existing industrial park will reach

its capacity within the next few years. Most of the present
occupants of the industrial park came to Kona in response to

the rapid development of the tourist activity during the 1970's.
Because of this, it has become the hub of wholesaling and warehousing
in West Hawaii. The Land Use Allocation Map shows the area

around the Ke-ahole Airport as future industrial development,

as part of either the airport operations or energy plant
development.

Proposed Developments

An inventory of proposed and significant private land developments
and long range Federal, State and County capital improvements is
presented below. These proposed developments and the proposed
project must be coordinated to provide an efficient, cost-effective
system which satisfies the immediate and long range needs of the
plandingzavea. Figure 3-B shows the location of the major pro-
posed developments in the planning area.
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Ke-ahole Agricultural Park

The State Department of Agriculture is developing approxi-
mately 200 acres of State owned land for an agricultural
park at Ke-ahole. The area will be divided into 5- to 15-
acre leasehold plots for the cultivation of decorative
plants, foliage, and other crops, primarily in shade houses.
Water is provided from the County water system.

The development of the park will be in two phases according
to the availability of water. The Phase I development

is complete and consists of 12 leased lots of approximately
5 acres each. Phase II is in the final design phase.

Ka-1oko Hono-ko-hau National Cultural Park

The Department of the Interior has proposed the Ka-loko
Hono-ko-hau National Cultural Park in an area north of Honokohau
Harbor. The proposed park will include about 1,300 acres

of which 660 acres are presently privately owned. The primary
purpose of the park will be the preservation of the Hawaiian
culture at a location containing numerous important archaeologi-
cal and historic sties. Congress has already approved the

site of the park and the Department of Interior is in the
process of purchasing the land. However, the limited avail-
ability of Federal funds at the present time indicates that

the purchase will he delayed indefinitely or dropped.

Development Plans on State Lands at Kealakehe

(1) Honokohau Harbor Expansion
The State of Hawaii, Department of Transportation,
Harbors Division proposes to expand the existing
Honokohau Harbor to accommodate the boating needs of
the area to the year 2010. The harbor is located
about 3 miles northwest of the center of Kailua
Town. The completed expansion of Honokohau will
ultimately have 450 mooring spaces and accommodate 350

3-25



(2)

(3}

(4)

launchings per day. Its area, including shore functions,
will increase frc: 20 acres to 65 acres.

Kealakehe Regional Sports Complex

The County of Hawaii, Department of Parks and Recreation
has proposed a regional sports complex at Kealakehe.
This complex would be primarily used for competitive
sporting events, especially those capable of attracting
large number of spectators. Approximately 100 acres

of land is required to accommodate all of the proposed
facilities. This sports complex is located along

Queen Kaahumanu Highway about 3 miles north of the
center of Kailua Town.

Kealakehe Intermediate and High School

A requirement for a high school at Kealakehe, east

of the Kealakehe Regional Sports Complex, has been
developed by both the County Recreation Plan and the
Kona Community Development Plan. Several factors seems
to favor the selection of this location.

- Lands are State owned.

- Kealakehe is centrally located in terms of
Kailua-Kona's future growth pattern.

- Location close to a sports facility and
elementary school.

- Both terrain and Queen Kaahumanu-Palani Collector
Road proposals are favorable.

Upper Kealakehe Plans

The State is developing lands for residential use at
the eastern end of State owned lands at Kealakehe.

This area is northwest of the Kealakehe Elementary
School site and between the 500 and 800-foot elevations.
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(5) New State Park at Old Kona Airport
The State Department of Land and Natural Resources, Division
of State Parks, Outdoor Recreation and Historic Sites, has
proposed to construct a State park on the grounds of the
old Kona Airport. The project site covers an area of 104
acres of which 14 acres is leased by the County of
Hawaii and operated as a County park. The proposed project
is located 1 mile north from the center of Kailua-Kona Town.
The objectives of the proposed park are to provide a needed
recreational area for the people of Kona and preserve the
natural and scenic beauty of the area.

(6) Kuakini Highway Realignment
This proposed project will realign approximately 3.1 miles
of Kuakini Highway. This two-lane State highway will extend
southeasterly from the intersection of Queen Kaahumanu High-
way and Palani Road to the existing Kuakini Highway near
the Kealakowaa Hejau. The highway will bypass Kailua
Village thereby improving the highway system in North Kona.
The project is primarily located in pasture lands, but will
also pass through the Kona Heights and Kona Hillcrest Sub-
divisions.

{7) Improvements to Upper Belt Highway (Honokohau to Honalo)
The County of Hawaii has proposed improvements to the Upper
Belt Highway from Honokohau to Honalo. The improvements would
include minor horizontal realignments, resurfacing, widening
of the existing pavement to a standard width of 20 feet,
and property acquisition of some lands adjacent to the
existing roadway.

(8) Natural Energy Laboratory of Hawaii
The Natural Energy Laboratory of Hawaii (NELH) consists of
320 acres of ocean front property located at Ke-ahole Point
adjacent to the Ke-ahole Airport. This site is deemed to be
one of the best in the world for ocean thermal energy con-

version {OTEC) research.
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NELH was established by the Hawaii State Legislature in
1974 as a facility for natural energy research and develop-
ment. It is a nonprofit corporation managed by a Board of
Directors. By statute, the Board consists of the Director
of the State Department of Planning and Economic Develop-
ment, the State Marine Affairs Coordinator, the Chairman of
the Board of Land and Natural Resources, two government
officials appointed by the Mayor of the County of Hawaii,
and two university officials appointed by the President

of the University of Hawaii.

OTEC-related experiments have been conducted at NELH since
1975. The official groundbreaking for the construction of
permanent roads and facilities took place in January 1979.

NELH's major onshore user is the Seacoast Test Facility (STF).
STF is a joint project of the State of Hawaii and the U. S.
Department of Energy (DOE). STF is located on 5 acres near
the tip of Ke-ahole Point. The groundbreaking was held in
FeGruary 1980 for the construction of a laboratory building
and pipeline system to begin warm water experiments by late
summer. Other buildings and pipes will be constructed over
the next two years. STF will conduct research on biofouling
and corrosion countermeasures.

NELH staff members provided staff support and assistance for
Mini-0OTEC, the world's first at-sea closed-cycle OTEC plant

to produce net energy. NELH obtained permits to allow
Mini-OTEC to position itself in NELH's “"ocean energy corridor,”
approximately 1,000 feet wide and 5,000 feet long, extending
from Ke-ahole Point. Thus, NELH is the site of two of the
nation's major OTEC seawater experiments--STF and Mini-

OTEC. A third major experiment, OTEC-1, was located 14

miles northwest of NELH until its cancellation in earily 1981.
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(9} Recent Development
Several recent developments include a proposed
Kailua-Kona shopping center and a proposed indus-
trial subdivision by Liliuokalani Trust.
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A.

SECTION 4
RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE

LAND USE PATTERNS

1.

County of Hawaii Growth Policy

The County of Hawaii General Plan (1971) is the document which
establishes the policies for the long range comprehensive develop-
ment of the Island of Hawaii. The General Plan sets forth the
objectives, standards and courses of action for achieving the
ultimate goal of a coordinated growth of the island which enhances
the health, welfare and well being of the residents. The proposed
action is in conformance with the General Pian guidelines and
policies.

County of Hawaii Land Use Policy

The County of Hawaii Comprehensive Zoning Ordinance (Ordinance
63) established the procedures for the division of the County
into land use districts. Regulations were created for the type,
size, placement and control of structures in each land parcel
within the various land use districts. The Zoning Ordinance
deals with the existing status of the land parcels and the short
range pianning needs of the County. The Zoning Ordinance Map
which indicates the land use distribution within the Kailua urban
area is shown in Figure 4-1.

The Land Use Allocation Map of the County of Hawaii General

Plan is the actual guide to secure long range coordinated growth
and development in the County. The General Plan Land Use
Allocation Map, which is reproduced in Figure 4-2, indicates

the distribution and general location of various land uses

in relation to each other. The various land use designations
indicated on the Land Use Allocation Map are described below:
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Industrial (I): Industry
Urban Centers

Medium Density (MD): Village and neighborhood commercial
and residential and related functions
(3-story commercial; multipie resi-
dential, 35 to 11.6 units per acre;
single-family residential, 5.8 units
per acre).

Low Density (LD): Residential and ancillary community
and single-family residential, no
more than 4 units per acre).

Resort Area (R): Hotels and supporting services.

Agriculture Area

Extensive (EA): Pasturage and range lands.

Orchard (OR}: Those agricultural lands which though
rocky in character and content support
productive macadamia nuts, papaya,
citrus and other similar agricultural
products.

Open Area (0A): Parks and Historic Sites.

Conservation Area {C): Forest and water reserves; natural
scientific preserves; open; etc.

Alternate Urban (AU): Alternate areas for urban centers.

The Zoning Ordinance implements the General Plan along with
other factors such as State Land Use Regulations, existing

land use distribution, existing public facilities, public
concern, and changing needs of the community. Although the
Zoning Ordinance and the General Plan have separate and distinct
purposes, neither one would be able to achieve its objective
without the other. It should be noted that the land use designa-
tion may or may not correspond to the zoning for any given

land parcel.
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The planning area includes approximately 25,100 acres. The
Land Use Allocation Map indicates that about 1,290 acres are
planned for low density use, 500 acres for medium density and
commercial use, 200 acres for resort use, 4,000 acres for
industrial use, 4,930 acres for orchards use, 8,570 acres

as alternate urban expansion, 8,760 acres as agriculture and
the remaining 5,420 acres as conservation and open area.
Nearly eighty percent of the available land is planned for
agricultural and open uses, reflecting the County's General
Plan policy to protect the prime agricultural lands and to
protect and preserve the open space for the well-being of the
County's residents.

State Land Use

The State land use designations of interest are Urban for the
treatment plant site and Conservation for the Liliuokalani trust
lands traversed by the 20-inch force main.

Principal Landowners

Large parcels of land in the planning area are owned by the State
of Hawaii, several corporations and trust estates. Figure 4-3
indicates the principal landownerships in the planning area. The
land development plans of these landowners may have a major
impact on the type of growth and rate of growth for the planning
area., Many of these private landowners have formulated plans for
the proposed development of their lands. Generally, firm time-
tables are now being established for these developments.

COMPATIBILITY OF THE PROPOSED ACTION WITH LAND USE POLICIES

The proposed action is consistent with the existing land uses and
the County's General Plan goals.

The proposed collection system will sewer the remaining unsewered

urban areas of Kailua Village and the urbanized area of Kealakehe.
These areas are designated for urban land uses in the General Pian
Land Use Allocation Map. The urban areas proposed to be sewered
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in Kailua Village and Kealakehe are designated as medium density
and low density, respectively.

The remaining populated areas for which no immediate action is
proposed are designated primarily for agricultural and conservation
type land uses. There are two sections along Mamalahoa Highway with
urban land use designations (medium density and low density) but the
current land use is for agricultural purposes. It is not feasible
to extend the proposed collection system to these areas until
development warrants it. The no immediate action recommendation

is consistent with these land uses.

The proposed wastewater treatment plant is located on lands designated
as open area (parks and historic sites). Lands designated as resort
and extensive agriculture are nearby. However, at this time the only
development in the Kealakehe area is the recently expanded Honokohau
Boat Harbor. The proposed action to process wastewater at Kealakehe
is believed to be compatible with the open area designation because
the Tow-profile facility will have a built-in capability for disposing
of effluent by land reclamation. In this area of low rainfall, land
reclamation of the effluent will facilitate the development of parks,
golf courses and other recreational areas in the near Kealakehe.

L d



SECTION 5

ANTICIPATED ENVIRONMENTAL IMPACTS
AND MITIGATIVE MEASURES TO MINIMIZE ADVERSE IMPACTS

The impacts of the proposed action on the environment may be classified

in two categories: primary and secondary. Primary or direct impacts
associated directly with the construction activity of the project, i.e.,

dust, noise, and traffic disruption are generally of a short term nature.
Primary long-term impacts may occur after completion of the construction.
Secondary or indirect impacts may result indirectly from the provision of

a public facility such as a sewerage system. Uncontrolled population growth,
urban sprawl, induced land use changes, and pollution from urban runoff are
some examples of secondary impacts. Secondary impacts are generally long
term in nature but short-term secondary impacts may occur during construction.

A. IMPACTS OF NO IMMEDIATE ACTION
The impacts of no action for the Upper Keopu, Kalaoa and Ke-Ahole
Airport-Honokohau Harbor subareas are limited to the secondary
long term type. Since no construction activity will be involved,
there are no short term primary or secondary impacts. The secondary
impacts are generally related to the long-term retention of the
on-site systems, primarily cesspools, as the wastewater management
systems for the subareas.

1. HWater Quality
A potential problem with the continued use of cesspools on the
Island of Hawaii s the contamination or pollution of groundwaters
and surface waters by cesspool seepage because of the porous
nature of the volcanic basalt substructure. The cesspools in
these areas are thinly distributed over permeable soil, well
suited for optimum cesspool performance. Most of the population
in these subareas are located between terrain elevations of 1,000
to 2,000 feet and from 3 to 4 miles from the shoreline. It is
Believed that these vertical and horizontal distances of effluent
travel through permeable rock to the shoreline would mitigate
any adverse impacts from the continued use of widely separated cess-
pools in the subareas.




2. Secondary Economic and Social Impacts
The no immediate action is compatihle with the agricultural
lifestyle of these subareas. There are no secondary economic
or social impacts anticipated. This non-action will not

induce any changes in existing land uses.

IMPACTS OF THE PROPOSED WASTEWATER SYSTEM

The environmental impacts of the proposed wastewater management
project are both primary and secondary. The primary impacts are
generally short-term and associated with the construction of the
facilities. The secondary impacts are generally long-term and
related to the operation of the faciiities.

1. Primary Impacts
The proposed wastewater project consists of the following
system: the collection and transmission system, the treatment
facility, and the disposal system. The short-term and long-term
impacts associated with the construction of these facilities are
discussed below.

2. Collection and Transmission System
The cotlection system consists of street branch sewers,
gravity interceptor sewers, and one sewage pump station
with a force main.

Installation of the buried collection system within Kailua-
Kona and Kealakehe will be entirely within existing roadways.
The sewage pump station will be constructed near the northern
end of the abandoned airport runway and will be readily
accessible. Very little flora, fauna or environmentaily
sensitive areas will be disturbed. There are no residences,
existing or planned, near this location.

The huried force main will be constructed across a historic
lava flow to the new treatment facilities. . The alignment

of the force main through the lava field wili not have a major
impact on the flora and fauna. Since the lava flow is
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geologically recent, the land is relatively barren. The
only vegetation is fountain grass with a scattering of
shrubs. The mongoose and field mouse are the only wildiife
observed in the area. The construction of the force main
will require excavation of a trench and development of a
minimal access road along the alignment.

Many archeological artifacts have been found in the area

but most of these were along the shoreline. Since the force
main will be located inland, these shoreline archaeological
and historical sites will not be disturbed. Archaeological
surveys have been completed for the State lands at the 01d
Kona Airport and for the Liliuokalani Trust lands traversed
by the force main. During construction, excavation for the
gravity lines, force main and pump station will be carefully
examined for any archaeological artifacts. The State Historic
Preservation Office will be immediately notified of any
discoveries of this nature and appropriate measures will

be taken to preserve and protect such artifacts.

Since the sewage pump station, force main, and the interceptor
sewer along Kuakini Highway are located within the Special
Management Area (SMA), a SMA permit is required for this project.

The construction related impacts for the collection system
include traffic inconveniences, noise, increased vehicular
emissions, and dust and particulate matter in the air.
Excavation of the trenches for the sewer lines will require
the use of heavy machinery. Due to the volcanic basait
substructure, some blasting may be required. These impacts
will be mitigated by the existing governmental regulations
wirich control the noise, air quality and water quality
impacts of the construction industry.

Wastewater Treatment Facilities
The wastewater treatment facilities will be constructed in
the barren lava field at Kealakehe. The environmental setting
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of the lava fields at the plant site is identical to the
description presented above for the force main.

The aerated lagoon facility will occupy approximately 30 acres
of State land. The lagoons alone wiil occupy nearly 12 acres.
The remaining areas will be occupied by control/maintenance
and blower buildings, access roads and a buffer zone. The
lagoons will be designed to blend in with the natural surround-
ings to minimize the visual impact. The treatment plant has
been located in a natural terrain depression to minimize the
visual intrusion into the coastal zone landscape. The

lagoon dimensions will be optimized with respect to the natural
topography to minimize the quantity of excavated material.

The plant will be designed to utilize the excavated

material as fill material and thereby reduce or eliminate

the off-site disposal of excess material.

The construction related impacts at the treatment plant site
will include noise, dust and increased vehicular emissions.
Traffic inconveniences are not anticipated. Due to the
volcanic basalt substructure, blasting may be required. An
archaeological survey of the plant site in 1980 indicated no
significant archaeological sites in the area. In the event

any archaeological artifacts are uncovered during construction,
the State Historic Preservation Office will be immediately
notified and appropriate measures will be taken to preserve
and protect such artifacts. As noted above, the adverse
jmpacts of the construction work will be mitigated by adherence
to regulations on the construction industry.

The potential long-term adverse impacts of the treatment plant
include odors, visual intrusion, energy and noise. Aerated
Tagoons are the most odor free type of sewage treatment facility.
Offensive odors are not generated because of the high oxygen
transfer efficiency of the air diffuser equipment and the fact
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The ocean portion of the outfall will be buried in a trench
leading from the junction box to a nearshore water depth of
approximately 60 feet where it will emerge onto the ocean
floor for the rest of its alignment to a water depth of

approximately 500 feet at an offshore distance of approximately
2,000 feet.

Excavation of the trench in the nearshore area will probably
require blasting into the lava rock, producing some short-term
turbidity and destruction of marine biota along the alignment.
Trench excavation alternatives considered inciude a clamshell
bucket and use of a spud chisel. Use of shape-charge explo-
sives will probably be required due to the hard bottom. These
explosives are less en “ironmentally destructive than ordi-
nary explosive charges in that the explosive force is focused
and directed downward for maximum excavation effect. Use of
explosives by the Contractor will be controiled to minimize
the damaging effects upon the enviromment.

It is anticipated that the turbidity caused by excavation

will be mitigated by the excavation of rock particles too

coarse to remain long in suspension. The loss of fish, coral
and other marine biota due to explosive effects should be
localized and on a small scale, with recovery to near-original
condition within a relatively short time after construction

is completed. A number of large ocean outfalls have been con-
structed in recent years in the State of Hawaii. Each has foliowed
a similar pattern of design and construction in the nearshore
and offshore aligmments. These alignments are now characterized
by an increase in the marine life attracted to the armor stone
used to protect and stabilize the pipes from wave forces.

2. Secondary Impacts
The short-term and Tong-term secondary impacts associated with the

development of the new facilities are discussed below.




Collection and Transmission System
The collection and transmission system will be essentially
underground and no secondary impacts are anticipated.

Wastewater Treatment Facilities

The proposed treatment plant site at Kealakehe is an
essentially barren and unused lava field. The proximity

of the plant and the availability of treated effiuent for
land reclamation will have a beneficial long-term impact
upon the development of resort and recreational facilities
in this water-short area. Tourism is the main Kona industry
and it will benefit from the modern sanitary wastewater
system, the availability of effluent for irrigation and the
preservation of the pristine Class AA coastal waters.

Wastewater Disposal System

The deep ocean outfall will discharge the treated effluent
in an offshore diffuser that will be located for optimum
performance in dilution and plume submergence. It is not
expected to have secondary impacts. The treated effluent
should not include any toxic materials since the influent
sewage does not include industrial wastes of any significance.
However, the nearshore Class AA waters throughout the
Northern and Southern Zone planning area should indicate a
long-term improvement due to the subtraction of cesspool
and injection well effluents.

Economic

The short-term costs of the interceptor sewers, pump stations,
treatment plant and outtall will be shared by the Federal,
State and County govermnments which are funded by the general
public. Construction costs of the local sewer 1ines
(improvement districts) will be shared by the County and

the affected property owners. Operation and maintenance
costs of the new system will be funded by a user charge

to be levied on property owners. It is believed that these
added costs will be acceptable to the property owners as a
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SECTION 6

PROBABLE ADVERSE ENVIRONMENTAL IMPACTS
WHICH CANNOT BE AVOIDED

The unavoidable, adverse impacts of the proposed action are

summarized in this section and include those discussed in Section 5
which are adverse and unavoidable. The rationale for proceeding with
the proposed action in spite of these unavoidable effects is presented.

A.

NO IMMEDIATE ACTION FOR UPPER KEQOPU, KALAOA, AND KE-AHOLE AIRPORT -

HONOKOHAU HARBOR SUBAREAS

[

Unavoidable Adverse Impacts

The adverse environmental impact of no immediate action for these
subareas is the continued discharge of cesspool effluent into
the ground. The potential problem associated with the use of

cesspools is the contamination of the groundwater and, ultimately,
the coastal waters.

Rationale for Proceeding

The rationale for proceeding with the no immediate action recom-
mentation in spite of this adverse impact is based on the follow-
ing factors:

a. The affected subareas have very low population densities.

b. These subareas are agriculturally oriented, with large lot

sizes, Cesspools therein are in compliance with public
health regulations.

c. It is believed that the large vertical and horizontal travei
distances, through permeable rock, for the cesspool effluents
to reach the Class AA shoreline waters are great enough that
the thinly distributed effluents will have no significant
effects on the shoreline waters.
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B.

KAILUA-KONA SEWERAGE SYSTEM

.

2.

Primary Impacts

d.

P-obable Adverse Impacts

The near-term construction impacts are on air and water
guality, noise and traffic. Long-term impacts include

visual intrusion in the coastal zone, use of State lands,
potential noise and odors from the sewage facilities, the
initial capital construction costs and the costs of operation
and maintenance of the facilities.

Rationale for Proceeding

The near-term construction impacts are believed to be
conventional in nature and will be controlled through the
application of existing regulations controlling air and water
quality and noise in the construction industry. The plant
site will be located in a natural depression. Odors and
noise from the facilities will be controlled and are expectéd
to be minimal. The capital construction and operation and
maintenance costs have been minimized by selection of cost-
effective alternatives during the development of the Facility
Plan for the project. The ultimate objective of preserving
and enhancing the pristine nature of the Class AA coastal
waters of the Northern and Southern Zones is believed to be
of such importance that these adverse impacts are acceptable,
as mitigated.

Secondary Impacts

a.

b.

Probable Adverse Impacts
The proposed project will enhance the continued urbanization
of the coastal sectors.

Rationale for Procee: ‘ng

The project conforms to and is in support of the County
General Plan. The continued development of the sewerage
system as a part of the Kailua-Kona infrastructure is vital
to the economic health of the North Kona District.
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A.

SECTION 7
ALTERNATIVES TO THE PROPOSED ACTION

GENERAL

Selection of the most cost-effective alternative involves making
choices among all the alternatives based on monetary, environmental,
social, political and other considerations. The significant costs,
effects, and benefits of each must be evaluated and careful judge-
ment must be exercised in selecting the recommended pian. Ideally,
the alternative with the lowest present worth cost, without experienc-
ing any overriding adverse nonmonetary costs and public reaction,
would be considered the recommended alternative.

1. Environmental Consideration
Provision of sewerage systems may have effects beyond the
correction of water quality problems. Environmental effects
may be classified as primary and secondary. Primary impacts are
those arising from actual construction activity. Examples
are noise, dust, traffic slowdowns and other problems arising
from construction activity; disturbance of environmentally
sensitive areas such as wetlands and floodplains; disturbance
of historical and archaeological sites; and land removed from
other potential uses. Secondary impacts are induced by the
presence or absence of a sewerage system and are relatively more
difficult to anticipate and evaluate. The most important secondary
impacts are associated with changes of land use induced by
the sewerage system and the development that can be stimulated.
The provision of a sewerage system can influence the pattern
of intensity of development, sometimes resulting in urban sprawl.
Some adverse impacts of urbanization are traffic congestion,
increased urban storm runoff, air pollution, increased
transportation costs, and energy consumption.

2. Fiscal Considerations
Associated with urbanization are some fiscal impacts. These

include increased costs associated with providing public
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services {(police, fire, water, roads, education, transporta-
tion, recreation). To cover these costs, taxes and fees must
be assessed.

3. Other Considerations
Another consideration is the capability of the State and
County of Hawaii to bear their shares of the project cost.
In addition, the finmancial capability of the users to pay
the operating and maintenance costs of the wastewater
facilities must be assessed. An important nonmonetary can-
sideration is that the selected plan must meet applicable
regulatory requirements and design and reliability criteria.
Finaily, the energy and resources which must be committed
to each alternative must be evaluated.

DISCUSSION OF ALTERNATIVES

Selection of the recommended system required careful consideration of
many factors. The effects of each alternative were weighed against
the other alternatives in quantitative terms. Where quantification
was not possible, the comparison was made in qualitative terms.

The capital costs and operation and maintenance costs of each
feasible alternative in each subarea were determined. The subarea
evaluations indicated that expansion of the existing centralized
collection system to serve the unsewered urban areas of Kailua-Kona
and the Kealakehe subarea was the recommended aiternative over the
other pollution abatement systems. The optimization of the existing
facilities was considered but the present STP cannot handle the
projected flows. Small systems (e.g. small package plants) were
considered but were not cost-effective with an existing centralized

wastewater system nearhby.

For these two subareas the environmental effects of the no action
or small system alternatives would be to continue or increase the
flow of pollutants to the shoreline in violation of ‘State standards
for Class AA waters. This would be unacceptable, especially in
these rapidly developing areas.
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For the thinly populated subareas of upper Keopu, Kalaoa, and Ke-
Ahole Airport-Honokohau Harbor, the no immediate action alternative
is recommended.

1. Determination of Areas to be Sewered by the Centralized
Colliection System (Figure 2-6)

The village of Kailua-Kona is essentially sewered except for
the Lono Kona and Aloha Kona Subdivisions that have developed

recently at the outskirts. Cesspools are used for wastewater
disposal.

The Lono Kona Subdivision is zoned for high density uses.
According to the State Department of Health Regulations, treat-
ment works and sewers are required when the density exceeds one
residential unit per 5,000 square feet. The present densities
exceed this criterion. To satisfy regulatory requirements, the
existing Kailua-Kona collection system must be expanded into the
Lono Kona Subdivision. The present system was originally planned
to include flows from the subdivision so capacity is available

in the system.

The Aloha Kona Subdivision is zoned as single family. The resi-
dential Tot sizes vary from 7,500 square feet to 10,000 square
feet. Cesspools are used for wastewater disposal. There have
been no reports of cesspools clogging or and direct evidence

of water quality problems. The need to upgrade the present
method of disposal is not urgent. The use of improved onsite
systems or expansion of the Kailua-Kona collection system is not
recommended. One overriding consideration is that the high
initial capital costs for these systems may have to be funded
by the individual homeowners.

Another high density residential area that requires sewers is the
Queen Liliuokalani Village housing development in the Kealakehe
subarea. The area is zoned for high density development and
treatment works and sewers are required according to the State
Public Health Regulations. In anticipation of a future sewer
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system, sewer easements were provided when the development was
constructed. In addition, several multiple family developments
in the vicinity of Queen Liliuokalani Village have been completed
with more planned in the near future. Like the Queen Liliuokalani
Village, these developments use gang cesspools for the interim
disposal of wastewater. A "dry" sewer system has been installed
in one development in anticipation of a centralized collec-

tion system.

Alternative Treatment Systems

The treatment systems evaluated were aerated lagoons, rotating
biological contactors, and activated sludge. Each of these
treatment methods will produce an effluent that will meet the
minimum requirements for secondary treatment as defined by the
EPA.

a. Environmental Effects
The primary environmental impacts during construction are
more severe for the aerated lagoons than the other treatment
systems. The aerated lagoon plant will occupy up to five
times the land area required by other alternatives. The
dust, noise, and other construction related probiems for
the lagoons will be of a longer duration because much
more excavation is required. However, these primary effects
are only temporary and are weighed accordingly.

The secondary environmental effects are generally long

term and have significant impacts. These effects have

much more weight in the ranking than the short term effects.
Much more noise and energy consumption are associated with
the operation of the activated sludge and RBC processes
because much more machinery is required than the aerated
lagoon process. Aesthetically, the aerated lagoons will
blend in more harmoniously with the natural features of

the area. A1l three systems will have some degree of odors

7-4



S-L

TABLE 7.)

COST ESTIMATES FOR CENTRALIZED TREATMENT SYSTEMS
KAILUA-KONA SUBAREA (September 1979)

TREATMENT ALTERNATIVE

Rotating
Item Aerated Lagoon Biological Contactor (RBC) Activated Sludge
A. Capital Costs
1. Construction Cost $ 4,683,400 $ 6,024,100 $ 5,463,200
2. Step IT & IIT Non-Construc-
tion Cost 896,500 1,153,100 1,045,700
3. Land 3,920,400 (30 Ac) 784,100 (6 Ac) 653,400 (5 Ac)
TOTAL CAPITAL COST $ 9,500,300%* $ 7,961,300%* $ 7,162,300%*
B. Annual Operation and Maintenance
1. Annual 0&M Cost $ 156,600 $ 216,700 $ 323,000
PRESENT WORTH ANHUAL OM&R $ 1,708,500** $ 2,364,200% $ 3,523,900%*
C. Salvage Value (Present Worth)
1. Structures -0~ $ 400,800 $ 363,500
2. Land _ 1,962,800 ___ 392,600 282,100
TOTAL SALVAGE (-)$ 1,962,800%* (-)$ 793,400% (-)$ 645,600%*

. TOTAL PRESENT WORTH** $ 9,246,000 $ 9,532,100 $10,040,600




but the activated sludge and RBC systems have more concen-
trated point sources of odor. The lagoons occupy relatively
much more land which could be put to more beneficial uses.
Based on these considerations, the aerated lagoon system
probably has the least indirect environmental impacts.

Monetary Costs

The total monetary costs consist of the capital construc-
tion costs and the operations and maintenance (0&M) costs.
The capital construction costs are financed by the Federal,
State and County Governments while the 0&M costs are
financed entirely by the sewer charges levied on the

users of the system. The total monetary costs for each
treatment alternative are indicated in Table 7-1.

In terms of capital construction costs, the activated
sludge alternative is the least costly followed by the
RBC alternative and then the aerated lagoons. The

Tand costs were included for the purposes of the cost-
effective analysis although no land costs will actually
be incurred. The County will obtain the land for the
treatment plant from the State of Hawaii by an Executive
Order through which no money is exchanged. By deducting
the estimated value of the land, the capital construc-
tion cost for the aerated lagoons is the lowest and

RBC is the highest.

The annual cost for operating a treatment facility con-
sists of the following: laﬁpr. materials, power, chemicals,
replacement parts, and administrative costs. Labor and
administrative expenses are fixed costs which generally
account for a large share of the total 0&M costs. Power
or energy is the next largest expense for mechanically
oriented plants such as the activated sludge and RBC
systems. The aerated lagoons have the lowest overall 0&M
costs followed by the RBC system and finally, the activated
sludge.
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Based on these monetary considerations, the aerated
lagoon alternative has the least monetary impact.

c. Implementation Capability
The capability of the County and State governments to
fund their share of the project capital costs must be
assessed. Since the total public works budgets for the
State and County are limited, only those projects
with the greatest priority are funded. From the County's
point of view, the alternative with the least capital
construction costs is the easiest to implement in an
austere fiscal climate. Based on the estimated total
capital construction costs, aerated lagoons are the easiest
to obtain appropriations for construction.

Another consideration is the capability of the users to
finance the total operation and maintenance costs of the
treatment facility. Since revenues from the sewer user
charges must cover the entire 0&M costs, each user will
be assessed his proportionate share for the use of the
facilities. Therefore, the alternative with the least
total 0&M cost is desirable.

The aerated lagoon had the lowest annual 0&M cost followed
by the RBC and activated sludge, respectively.

Alternative Effluent Disposal Systems
The effluent disposal alternatives evaluated were ocean outfall,
jrrigation or land treatment, and injection wells.

a. Environmental Effects
The primary environmental impacts dur{ng construction are
most severe for the ocean outfall alternative. The acti-
vities related with the pipe laying on the ocean bottom will
temporarily disturb the marine ecosystem near the aiignment.
Coral and marine habitats in direct 1ine with the pipe




SECTION S

IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

The project will require several irreversible and irretrievable commitments
of resources such as the materials, energy and capital to be invested in
the new facilities and the manpower and energy to be used to operate and
maintain the facilities.

The major commitments are the materials and funds associated with con-
struction of the facilities and the Operations and Maintenance (0&M)
costs.

The implementation of the proposed action will utilize resources and
materials considered essential to complete the project. Financial,
manpower, and material resources will be irreversible and irretrievable
commitments for planning, engineering, construction, operation and main-
tenance of the proposed facilities. Electrical energy will also be
jrreversibly committed, not only for the construction of the faciiities
but also for their operation. Some small land easements will be required
for the alignment of sewers, and a site will be acquired for the sewage pump-
ing station and another for the treatment plant. Commitments such as iand
are irretrievable as long as the facility is in use, however, they are
reversible and retrievable if the facility is discontinued.

Another long term commitment is the service charge that must be levied

on the residents and commercial users of the wastewater facilities.
Reference is made to Section 204 of the Federal Water Pollution Control

Act Amendments of 1972, Public Law 92-500, which stipulates that Federal
grant applicants shall receive such grants only after it has been determined
that the applicant has adopted or will adopt a system of charges wherein
each recipient of wastewater services will pay his proportionate share

of the costs of operation and maintenance to include replacement. This
commitment is necessary to justify and obtain Federal grants which aliow
funds of up to 75 percent of the construction costs of wastewater treatment
works.



SECTION 10

AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS OF
GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET
THE ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

Compliance with two environmental regulations helps to offset the adverse
effects of the proposed action. These are the Federal Water Pollution
Control Act (FWPCA), as amended, and the Hawaii Statute on Environmental
Quality (Chapter 342, Hawaii Revised Statutes).

The objective of the FWPCA is to "restore and maintain the chemical,
physical and biological integrity of the Nation's waters." To achieve

this objective, the FWPCA mandated that the discharge of polliutants

into the Nation's navigable waters be eliminated by 1985 and that a water
quality be attained by July 1, 1983 which provides for the protection and
propagation of fish, shellfish, and wildlife and provides for recreation in
and on the water. The National Pollutant Discharge Elimination System
(NPDES) was established to issue permits for the discharge of all effluents
into the Nation's waters. One condition of this permit is that all
effluents must receive at least secondary treatment before they can be
discharged.

The Hawaii Statute on Environmental Quality has objectives similar to the
FWPCA. Under the provisions of this Statute, the State Department of
Health promulgates PuBlic Health Regulations addressing the control and
abatement of pollution. The regulations pertinent to water pollution
abatement are Chapter 37: Water Pollution Control, Chapter 37A: Water
Quality Standards, and Chapter 38: Private Wastewater Treatment Works and
Individual Wastewater Systems. These regulations establish the effluent
requirements applicable to treatment works in order to protect and
preserve the water quality of the State.

The State of Hawaii and County of Hawaii share the mutual responsibility
of restoring the pristine water quality of Kona. The coastal waters are
classified as Class AA and Chapter 37A of the Public Health Regulations
does not permit the discharge of sewage effluent into Class AA water.
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In addition, the 208 Water Quality Management Plan for the County of Hawaii
dated December 1980 identified disposal by cesspools and injection wells

in the Northern and Southern Zones as the source of potential health hazards
by contaminating groundwater and adjacent coastal waters. The proposed
project will provide the wastewater facilities outlined in the “208 Plan” as
pianned for the Northern Zone and the treatment and disposal facilities
required for the Southern Zone.

The project also conforms to the Hawaii State Plan and the State Environ-
mental Policy Act.
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SECTION 11
SUMMARY OF UNRESOLVED ISSUES

At this time there are no unresolved issues frem the standpoint of potential
environmental impacts.
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SECTION 12
LIST OF NECESSARY APPROVALS

The following approvals and permits are required for the proposed action.
None have been obtained to date but all are required prior to construction.

Approval/Permit Required Responsible Agency
1. Special Management Area Pemit Planning Dept., County of Hawaii
2. Shoreline Setback Variance Planning Dept., County of Hawaii
3. Construction in Navigable Waters U. S. Army, Corps of Engineers
4. Conservation District Use Application State Department Land and Natural
Resources
5. State Coastal Zone State Department of Planning
Management Certification and Economic Development
6. Shorewater Construction Permit State Department of Transportation
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11;
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APPENDIX 4
EFFLUENT DISPOSAL ALTERNATIVES

Nature of Problem

The present wastewater disposal system for this area consists of the
Kailua-Kona STP, which treats most of the wastewater for the Kailua-Kona
village, and disposes of the effluent by a combination of surface irrigation
and a large-diameter injection pit. Cesspools are used as the primary means
of wastewater disposal outside of the Kailua-Kona village. In additionm,
several hotels and condominiums along the coastal area between Kailua-Kona
and Keauhou utilize small package sewage treatment plants with shallow small-
diameter injection wells for effluent disposal.

The capacity of the present Kailua-Kona STP is too small to accommodate
the future wastewater requirements of this area, and furthermore, the plant
experiences operational and odor problems.

The cesspools are well distributed and appear to be performing satis-
factorily. Nonetheless, because of the very high soil and rock permeability,
and the close proximity of many of the cesspools to the shoreline, it is in-
evitable that leachate from the cesspools eventuaily discharges into the shallow
coastal waters. The very fact that the cesspools operate in a trouble-free
manner strongly suggests rapid movement of leachate from the cesspool sites.
In fact, this has been verified by field tests performed on several cesspools
along Alii Drive in Kailua-Kona in which fluorescein dye was observed to dis-
charge into the coastal waters within 2 to 7 hours after being introduced into
the cesspools (Matsuura, 1981).

The operation of the injection wells is not well documented, but since
all the wells are very close to the shoreline it is certain that injected
effluent discharges into shallow coastal waters. The effluent presumably has
undergone secondary treatment, but the small package treatment plants used at
most injection well sites in Hawaii are notorious for their poor treatment
record (Petty and Peterson, 1979).

The extent, if any, of contamination of cbaétal waters by leachate from
cesspools and injection wells is not well known. Significant levels of coli-
form bacteria contamination have never been detected during the several years
of water quality monitoring by the Hawaii State Department of Health at their
Kailua pier and Kona Hilton Hotel stations. However, nutrient levels in excess

of State standards have been detected (See Table &4-=4). This is indicative of

the movement of leachate into the coastal waters. Generally speaking, the
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quantities of cesspool leachate which discharge into the coastal waters
probably are relatively small and distributed over a rather large area,

and hence get mixed with seawater very rapidly. The injection well leachates
from the Kailua-Kona Treatment Plant and the small treatment plants in the
Southern zone are more significant flows. Because of the highly permeable
nature of the volcanic rocks in this area, the possibility always exists

that cesspool or injection well leachate may become channelized in a lava
tube or other subsurface flow structure and discharge into the coastal waters
in concentrated form, thus creating the potential for contamination of the
shallow coastal waters om a local scale where the cesspools/injection wells

exist.

Given the present situation in the Kailua-Kona area of rapid population
growth and limited wastewater treatment capacity, unless additional treatment
capacity is constructed it is inevitable that greater quantities of leachate
from cesspools and injection wells will discharge into the shallow coastal
waters and increase the potential for contamination of these waters. The pro-
posed solution to the wastewater disposal problem is to construct a mnew
centralized system for treatment and disposal of wastewaters. This plan pro-
poses three alternative solutions for the disposal of the treated effluent from
the proposed new STP near Honokohau Harbor. These disposal alternatives are:
irrigation with injection well backup, ocean outfall, and injection wells.

The purpose of this report is to provide a brief evaluation of the possible
impacts these three alternative effluent disposal plans might have on the sub-

surface and coastal waters in the area.

Irrigation

This plan for wastewater disposal would utilize -the treated effluent
primarily for golf course and park irrigation, with injection wells as a
backup during times when irrigation was not possible. The principal advantage

of irrigation reuse over the other alternmatives is that of water reclamation in

a highly water deficient area.
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Much of the effluent would evaporate and be utilized by plants. Ultimately,

a small portion of the effluent would percolate down to the top of the ground-
water body as return irrigation water and be transported in accordance with the
regional flow pattern to the shoreline and discharged into the coastal waters
(see Figure 1 for groundwater flow of area). But since the irrigation effluent
would be applied over a fairly large surface area, and furthermorc, the topsoil
would act as a filter, the potential for contamination of coastal waters should
be negligible. Contamination of groundwater in the area would not even be a
consideration because all groundwater in the vicinity of the propesed STP site

contains several thousand mg/l of chlorides.

Ocean Outfall

The main disadvantage of disposal by ocean outfall compared to reuse by
irrigation is the wastage of usable water. The main advantage of ocean out-
fall disposal compared to well injection is the relatively trouble-free and

non-contaminating nature of the operation.

Injection Wells

This disposal method will utilize several large-diameter injection wells
probably about 150-200 fest deep. Because the waste effluent will be injected
directly into the basal groundwater body, it is instructive to.consider the
hydrogeology of the area. Figure 1 is a cross-sectional view showing the
generalized groundwater flow patterns for this area.

As was discussed previously, the subsurface materials in this area, which
consist entirély of thin basaltic lava flows from Hualalai, are characterized
by their extremely high permeability. Values of hydraulic conductivity are
thought to range between 1,000-10,000 feet/day. Basal groundwater may become
channelized locally by even higher permeabilify structures such as lava tubes.
Consequently, occasional fresh water springs discharge along this coastline,
and one such spring discharge occurs in the vicinity of Honokohau Harbor. If
effluent from injection wells were to intercept such a channelized groundwater
flow system extremely rapid and concentrated effluent discharge to the coastal

watcrs could be expécted.
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A simplified, but instructive way of evaluating the impact of injected
effluent discharge at the coastline is to assume that initially the effluent
mixes with local groundwater and becomes diluted, but with time the local ground-
water gets displaced until at steady state the effluent totally displaces the
anbient water along its path and travels to the coast as a plume with dilution
occuring only at the margins of the plume. The geometry of the effluent plume
and the width along which it discharges into the coastal waters is a function
of the aquifer and local flow field parameters, and can readily be calculated.
The effluent would normally discharge into the shallow coastal waters within
several hundred feet of the shoreline. Dilution of the effluent with seawater
depends primarily on the width of the plume where it discharges into the
coastal waters and the mixing capacity of the coastal waters.

Figure 2 shows a typical effluent plume which might be expected to result

from waste injection wells at the proposed Honokohau STP. The plume has been

calculated using the following equations:

H
"

Q/2mbKi W

L = 2”1‘ (2)

where L is the width of the effluent plume at the coast, r is the upgradient
distance the plume travels, Q is the injection rate of 2.8 mgd, b is the vertical
injection interval (effluent plume thickness) which was assumed to be 100 feet,

K is the aquifer hydraulic conductivity, assumed to be 3,000 feet/day, and i is
the ambient flow field gradient, assumed to be 2 feet/mile. Using these values
the width along which the effluent discharges into the coastal waters turms out

to be approximately 3100 feet.

The major advﬁntage of injection wells over the other disposal alternatives
is one of economics. Compared to most other injection well sites in the
Hawaiian Islaiids, this area appears to be quite favorable because the very high
rock permeability should reduce well clogging problems which are common to many
injection well operations in Hawaii. Furthermore, the waters along this coast-

line generally are energetic and the mixing capacity should be high.
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The major disadvantages of injections wells compared to the other disposal
alternatives are: (1) the uncertain potential for contamination of coastal
waters, especially if effluent becomes channelized in local flow structures such
as lava tubes which are known to occur within the general area, and (2) the
potential for costly well clogging and maintainence problems which are exper-

ienced at many Hawaiian waste injection facilities.
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APPENDIX B
DISPOSAL BY OCEAN QUTFALL

GENERAL

Marine disposal of sanitary wastes can be accomplished with ocean
outfalls. Normally an outfall consists of a pipeline to transport
the wastes offshore to deep water and a diffuser section to disperse
the treated effluent into the surrounding water. The more primitive
outfall system consists of an outlet which discharges raw sewage

into a body of water. The state of the art of ocutfall design has
advanced in recent years where the natural processes of the receiving
body of water are utilized to effectively dilute and purify the
treated effluent and to transport it from the discharge site.

The vertical density stratification in the nearshore regime is utilized
to keep the sewage field submerged. A multiple port diffuser section
is used to produce a high dilution of the wastewater with the receiv-
ing waters. The sewage field, which develops, undergoes vertical mixing
and horizontal spreading under the influence of the available nearshore
currents and density stratification. The resultant large and highly
diluted effluent field subsequently undergoes additional oceanic dis-
persion and movement away from the discharge location due to the
influence of the coastal oceanic circulation.

DESIGN CONSIDERATIONS

Important considerations in the design of an outfall system are the
Water Quality Standards that must be maintained in the receiving waters,
the seasonally varying circulation patterns at the disposal site, the
seasonal extent of the vertical density stratification, the effect the
effluent may have on the ecological balance existing in the area, and
the potential and actual recreational use of waters in the disposal
area. Other factors of significance are topography, potential wave and
tsunami hazards, economics, and marine construction techniques.



A preliminary site investigation of several potential outfall sites

in the Kailua-Kona coastal sector was conducted between February 5 and
March 13, 1973 to obtain additional background data pertinent to the
coastal sector of the study area. Circulation, stratification, water
quality, and bathymetric data were taken. An underwater diving survey
was also conducted to determine the general relief of the bottom and the
marine 1ife thereon. The results of the investigation are discussed
briefly below and in greater detail in Appendix A, Preliminary Ocean
Outfall Site Investigation of the report “"Master Plan for the Kailua-Kona
Sewerage System, Phase IV (Northern Zone)," R. M. Towill Corporation,
1973.

The circulation data indicated that the currents are influenced by the
bathymetry. There was a southward flow during March parallel to the
coastline - underwater bathymetry north of Keahoulu Peninsuia and a
northwesterly flow moving along the coastline south of the point. This
flow had previously moved through Kailua Bay. It is quite apparent
that these two transports must converge and move seaward in the vicinity
of Keahuolu Peninsula. It would be necessary to specifically examine
this area to determine where these two systems converge. During the
jnvestigation, a strong onshore component of short duration (1 hour)

was also evident in each day's current record.

Stratification data taken on February 5 and March 13 indicated that

the bottom of the surface mixed layer at those times was located deeper
than 330 feet (100 meters). Oceanographic investigations by Wyrtki,

et al (1967), off the leeward side of the Island of Hawaii indicate
that during the winter months of anticipated minimum stratification,
the mixed layer depth appears to be Tocated at a depth of about 400
feet.

Water quality samples were taken in both Class AA waters and Class A
waters. The delineation of the Class AA - Class A waters boundary
js indicated in Plate B-1. The nutrient levels varied with location
and depth, with some values exceeding the applicable Water Quality
Standards. The standards are presented in Table 3-2.



The bathymetric data were taken by RMTC in March 1973 and by the U. S.
NOAA, National Ocean Survey in late 1972. The charts indicate that

an expansive fringing coral reef or table reef does not exist around
Keahuolu Peninsula. The bottom slopes in the area are very steep
(30°-50°), especially around Keahuolu Peninsula. At the peninsula,
depths of 500 feet are reached as 1ittle as 1,000 feet from shore.

The underwater survey verified the steepness of these slopes and
further showed the irregular nature of the bottom. The bottom materials
appears to be an extension of the lava rock found on shore, covered with
a thin veneer of coral.

The coastal waters in the study area are enjoyed by SCUBA divers,
pleasure crafts, snorklers, and fishermen. Glass bottom boat cruises
pass through the area. The County of Hawaii Park Beach adjacent to
the abandoned Kona Airport is used extensively for picnics and swim-
ming. One design consideration in considering an outfall for this
area is the preservation of the water quality in accordance with the
prescribed standards for Class A and Class AA waters. :

On March 13, 1973, an underwater diving survey was conducted along:

three selected possible outfall alignments. The purpose of the investi-
gation was to determine the feasibility of laying a pipeline on the )
bottom and to evaluate the gological and biological conditions in the
area. The three alignments 1, 2, 3 that were surveyed are shown on

Figure 8-1. A1l 3 transects were commenced at the shoreline and followed
to a depth of 100 feet. Visual observations could be made to an estimated
depth of 125-150 feet and photographs were taken to document each

survey line.

Transect #1

The shoreline is very irregular with large lava, formations. The near-
shore bottom, to a depth of 25-30 feet, is characterized by large
boulders and lava outcroppings. The average bottom slope is about
10°-15°. The relief of boulders and lava outcroppings is about 5 to
12 feet. Numerous small coralheads (75-80% coverage) are present with
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the accompanying reef fish. Bottom dwelling organisms consist pri-
marily of urchins, starfish and sea cucumbers.

Smaller rocks and outcrops replace the large boulders at a depth

of 30-50 feet. The siope remains 10-15°, and relief is 3-5 feet.
Marine life is essentially as above. A ledge is encountered at a
depth of about 50 feet and the siope changes drastically to 35-45°.
Finger coral replaces coralheads, and relief is only 2-3 feet. Reef
fish, urchins, moray eels and mollusks are the predominant biota.
The same slope and characteristics are present to 100 feet and sand
deposits are found interspersed with decreasing finger coral. The
slope of 35-45° continues to the visual limit of about 150 feet.

Transect #2

This transect is essentially the same as #1, with irregular rocks,

lava blocks and outcroppings predominating to the 30 to 40 foot depth.
The slope is 10-15°, and relief is 3-7 feet. Extensive coral coverage
(80%) is present at depths greater than 15 feet. Typical reef environ-
ment, as described above, is present.

At 50 feet, the slope increases abruptly to 30-45°, and relief de-
creases to 2-5 feet. Finger coral predominates and reef life is
present. Fewer fish are found here than on transect #1, but this
is likely to be coincidental. Benthic 1ife such as sea urchins,
cucumbers, starfish, etc., are present.

No discernible changes occur in slope or character to the visual
Timit of 130-140 feet.

Transect #3
The shoreline is again very rocky and large boulders are found in

the nearshore area. The slope is slightly less than 10° and life
is sparse, consisting mostly of benthic organisms.
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A broad plain exists to a depth of 35 feet. The slope is less than

5°, Coralheads are present, but coverage is only 10-20%. Sand and
coral rubble predominate with a few large outcroppings of rock or lava,
covered with coral. Fish are virtually absent. Bottom 1ife is very
sparse, consisting of urchins, cucumbers and starfish.

At 35 feet, a large ledge is present and extends on a 50-60° slope
down to 100 feet. Finger coral coverage is greater than 90%. Benthic
life is abundant.

At the bottom of the ledge a sand pocket is present and extends to the
visual 1imit of 150 feet. The slope is 20-30°, life is almost com-
pietely absent. Lava outcroppings, covered with finger coral, are
present on both sides of the sand pocket.

In sunmary, the b;thymetry of each of the transects is very rugged,
steeply sloping and drops quickly to deep water. The benthic community
is a function of depth and appears to be typical of the Hawaiian
Islands.

PRELIMINARY DESIGN CONCEPT

1. Design Concept
When wastewater is discharged deep into the ocean and the ocean
waters are density stratified, the wastewater is mixed with the
denser layers of the ocean bottom water. The mixture rises
until it meets water having a density equal to that of the
mixture. Temperature measurements off nearby Ke-ahole Point
have indicated that the desired density stratification exists
at the outfall site.

The indications from the preliminary oceanographic data are

that a deep water outfall is feasible at several locations in this
coastal sector. The outlet or diffuser section must, however,

be placed at a depth greater than 400 feet for high dilution and
submergence of the effluent field, thereby ensuring the
maintenance of the existing pristine water quality in the adjacent
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The alternatives for deep ocean disposal at Wastewater Treatment
Plant Sites A or B (1973 sites) each indicate that a deep

ocean outfall diffuser at a depth of approximately 500 feet

can meet the design requirements. The sewage field shouid not
surface at this outfall depth. Since seasonal and diurnal
stratification in this area has not been thoroughly examined
and the transport of the submerged sewage field would be
influenced by the currents at this significant depth, field
studies will be required to comprehensively determine the deep
circulation patterns and seascnal stratification at the disposal
area finally selected for the outfall. The alignment selected
will be influenced by the Water Quality Standards, bathymetry,
economics, oceanographic factors, and construction methods.

The outfall pipe size is determined by the projected ultimate
peak design Tlow, the elevation of the proposed plant sites,
and the outfall lengths. :

The preliminary outfal] system concept for each site consists of

a short diffuser at a depth of 500 feet, with an initial dilution
of 200:1 for the case of no current over the diffuser. The natural
elevation at each WWTP site provides sufficient head for a gravity‘
flow system, thereby eliminating the need for an effluent pump
station.

Class AA waters. If a well designed diffuser is located at a
depth greater than 400 feet, the effiuent field is not expected to
surface even during the winter period of minimum stratification.
This is an important design objec-ive since a surfacing effluent
field could be driven onshore under the infiuence of the onshore
surface components of winds and/or currents. Based upon the
limited field data now available, it can be postulated that the
Water Quality Standards for the coastal sector would not be vio-
lated if the effluent field was kept submerged and at a sufficient

distance from shore.
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Kailua-Kona, Hawaii 96740

Mr. Pete L'Orange, Chairman

Kona Soil and Water Conservation
District

RR #1, Box 519

Captain Cook, Hawaii 96704

Ms. Virginia Isbell )
Kona Citizens Planning Council
P. 0. Box 926

Kealakekua, Hawaii 96750

Ms. Jenny Paris

Life of the Land
General Delivery
Pahoa, Hawaii 96778



Manager

GASCO, Inc.
Hawaii Division
P. 0. Box 1397
Hilo, Hawaii 96720

Mr. Douglas Meller

Secretary Shoreline Protection
Alliance

P. 0. Box 4247
Honolulu, Hawaii 96813
Kona Civil Club

c/o Rufus Spalding
Kailua-Kona, Hawaii 86740
Ms. Faith Yates
Hawaiian Civic Club
P. 0. Box 429
Kealakekua, Hawaii 96750
Mr. Joe Tassil
Organizations Kona
RR #L, Box 249-B
Holualoa, Hawaii 96725
Mr. Dave Walker

Kona Board of Realtors
c/o McCormack Realty
P. 0. Box 1360
Kailua-Kona, Hawaii 96740

Mr. Fred Honda, President

Kona Hotel Manager Association
Keauhou Beach Hotel
Keauhou, Kona, Hawaii 96740
President

Kona Chamber of Commerce

P. 0. Box 635
Kailua-Kona, Hawaii 96740

C-3

Mr. William Hale

Kona Conservation Group

RR #1, Box 125

Captain Cook, Hawaii 96704

Hr. Pete L'Orange

Hawaii Leeward Planning Conference

P. 0. Box 635
Kailua-Kona, Hawaii 96740
Kobayashi Develonment &
Construction, Iic.

1150 South King Street

Suite 9201

Honolulu, Hawaii 96814

Kona Coast Company

c/o Huehue Ranch

Kailua Kona, Hawaii 96740

Mr. James M. Greenwell
Lanihau Corporation

3210 E. Kopaka Street

Honolulu, Hawaii 96810

Lilioukalani Trust

First Hawaiian Bank Trust Division
P. 0. Box 3200
Honolulu, Hawaii 96801
Union Investments, Inc.
460 Ena Road, Room 408
Honolulu, Hawaii 96815
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COMMENTS AND RESPONSES MADE DURING
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t-a

HONOLULL
: BTT ALA MOANA BOWUL
R. M. TOWILI, CORPOR.ATION MO ‘,“m?,mu SNIEI0H
PLANMERS » ENGINEERS » SURVEYORS » HYDROGRAPHERS CABLE m?i'-?mo"g
mtm&mc ENCGINEERS « AERIAL PHOTOGRAPHERS BAANCH OFFICE:
Cons MAMAGEMENT ;mtzoon BOUL EMARD SURTE 200
May 27, 1980 TELEPHONE {408) 0851810

Reference: 1-13367-1-E

Mr. Edward Harada

County Engineer
Department of Public Morks
County of Hawail

25 Aupuni Street

Hilo, Hawali 96720

Dear Mr. Harada:
SUBJECT: Draft Responses to Comments on EIS
Preparation Kotice, Kailua-Kona
Sewerage System, Phase IV (Morthern
Ione) Kailua, Kona, Hawalf
We are forwarding herewith the draft responses to the eighteen comments
recelved on subject EIS Preparation Notice. They have been prepared for
typing on County stationery and for your signature. A copy of each cosment
has been included to facilitate your review,

Please send us a copy of the signed responses for inclusion with the
comments in the EIS.

Yery truly yours,
R. H. TOWILL CORPORATION

ol

Stanley Y. Yamanaka, Jr.
Chief Engineer

FLY:b6S

Enclosures

FILE GOPY

)

2

HIRBERT T MATAYOSH
Ware

IDWARD K HARADA
Tlal fuvsters

AR T S1010
Aleppes @ Bord | Bgraes

DEPARTMENT OF PUBLIC WORKS

COUNIY OF HAWAS - 23 AL SIPEET - 0 0. HAWAN D620 - FELEPHONG (808061 B21

bod 1 e
Ry ikt an®
July 2, 1980
[ TE] 5TY
= 4.5
seal el
R. M. Towl11 Corporation
677 Ala Moana Baulevard tECD i S BA0 amre
Sulte 1016
Honalulu, HT 96813 N )
et NG ]
Attention: Mr. Stanley T. Yamanaka, Jr. A/-\RD_—? 5
Chief Engineer ] 7

SUBJECT: Responses to Comments on EIS Preparation
Hotice, Kailua-Kona Sewerage System,
Phase 1¥ (Horthern Zone) Kaflua, Kona, Hawaif

As requested by your letter of May 27, 1980 (Reference: 1-13367-1-E),
we are enclosing a xeroxed copy of each of the responses to the
eighteen comments received on subject EIS Preparatfon Notice. We
understand that this is for inclusion with the comments in the EIS.

EDWARD RARADA
Chief Engineer

cc: Mr. Harold Sugiyama



PRsIEY Bericen STATE OF HAWAI
Wuls oFrdl DEPARTMENT OF MHAWARAMN HOME LANDS
®, & 004 1hE PO MO8 18k

BRULA, WAWAN BFa) MOmn i, Gaman bubdd

"-f":"n: '::' February 29, 1980

Mr, Edward Harada, Chief Engineer
Department of Publlc Horks

County of Hawaif '
25 Aupuni Street

Hito, Hawall 96720

fear Wr. Harada:

¢-a

SUBJECT: ¥ona Sewerage System, Phase §V

PROHET OffCES

Man BerlE
[N N Tl
BN, B MEE

i Gas DIGE
2. 0 08 M
MOy, aGas Balpe

i Comments for Environmental lepact Statement (E1S)

Preparation Hotice

The Department of Hawalian Home Lands has reviewed the Preparation Notice
for the subject project and has no cosments to make since the Departanent does

not have any land holdings in the area under study,

We do thank you for affording us the opportunity to comment on the

. proposed project.

ibﬁ!?:ﬁu:jn

L IR u-lnn-u
-

tbwaiitl mmm

\ DEPARTMENT OF PUBLIC WORKS _ “mwzwn

LUGREY D) A AS 25 B LIHLT B D HAWAR G070 TELLPHDME Tthn 261 Wi

July 2, 1980

M5. Georgfanna K. Padeken
Chafrman

Department of Hawaiian flome Lands
State of Hawail

p. 0. Box 1879

Honolulu, HI 96805

SUBJECT: EIS Preparation Notlce
Kaflua-Kona Sewerage System
Phase 1V {Horthern lone)
Kallua-Kona, Hawaii

He aEpreciate recelving your letter on subject EIS Preparation Hotice
which indicated no comments,

Should there be any further guestions, please call Mr, Harold
Sugiyama at 961-8338,

EDHAHD HZRMM

Chief Engineer



HoREt 8 afivdiem

8TATE OF HAWAI
DAPSATUINE OF BOCIAL STAVICAS AkO MOUSIG.
HAWAN HOUSING AUTHORITY
P8 RO yraar
SaDued WA M, bdwak MAIF

March 3, 1980

Mr., Bdward Harada, Chief Engineer
pepartment of Public Works

County of Hawali

25 Aupuni Street

Nilo, Hawaili 96720

£-0

Dear Mr. Harada:

SUBJECT: Environmental Impact Btatement

HIRRIHI 1 pMATAYODe
L)

E0WANT K HATADA
& byt Fmpmurs

DEPARTMENT OF PUBLIC WORKS "tz

Phbaiiy V. R Sumen
Seiimimg puisbnn

WL &, say
S GriE SradCTES

EOutTY OF AWRH | 05 AUSUeR STHLET - VM DL FAWAR BGI0 - 1 LEPrONE Uste D51-8321

™ AIAY mirTA

July 2, 1980
w $+-105/489

Mr. Franklin ¥. ¥X. Sunn

Executive Director

Hawaii Housing Authority

Department of Social Services and Housing
State of Hawail

P, 0. Box 17907

Honolulu, HI1 26317

SUBJECT: EIS Preparation Notice
Kailua-Kona Sewerage System

Preparation Notice for the Kallua-Kona Phase I¥ (Horthern Zone)
Sewage System, Phase 4 (Northern Zone) Kaflua-Kona, Hawall

¥ajilua-Kona, Hawali

Thank you for your letter of February 26, 1980, regarding the We appreciate recelving your letler on subject EIS Preparation Hotice

subject mattar.

{ndicating no comments. The completed EIS will be forwarded for your
review.

Pleass be advised that Wawall Wousing Authority has no comment
at this time; however, it {s requested that the completed EIS be Should there be any further questions, please call Hr. Harold

forwarded for our roview when it comes availablas.
Thank you for keeping ua advised in this matter.
Sincerely, '
) »
",i5l“_“‘z_‘g;{:aﬂ-.-...._

i JFRANKLIN ¥, K. SUNH
Executive Director

Sugiyama at 961-8338.

\

EDHARD HARADA
Chief Engineer
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By Do, Cuarhlasn
SOLEG B (iieh B Sdbghe S iy i §

0008 A WAMASY
ity W hed Covmea |

STATE OF HAWAN i
DEPARTMENT OF LAND AND NATURAL RESOUACES pre R
P 0 BAL 4Ky Brake piseg
HONOLULY, Wawar BR800 WIS D Lind BdutiePuind
March 6, 1980

FEF HD.t APO-1440

Mr. BEdward Harada

Chief Ehgineer

Department of Public Works

25 aupuni Strect s
Hilo, Hawali 96720

Dear Mr. Haraday

ayatau..h have reviewed the EIS greparation notice for the Kona Sewerage

He recommend that & reconnaissance be made of the project
area by a qualified archasologist ard that his findings be incorporeted
into the EIS and a copy of his report be forwarded to cur Itistoric Sites
Offlce in Horolulu {Atin: Mr, Ralston Nagata) for review and
evaluation., The EIS should also determine what impact the project will

have on archacolegical resources. If adverse, it should also include
mitigation measures.,

If an cutfull is to be included, wa suggested that a bas
auﬂyhemdeo(tmd.lsdmrgaum.' * ehine

Firally, tha EIS shoild also cover odor preblems which may result
from transmission or treatment or malfunction,

Very truly yomrs,
SUSUMD D, Chalmman
Board of Land and Natural Resources

IRNAT T MATAYOYR S
o

TOVIARD B HANADA
4 Baf e imes
ARBUA T W0
I8 geae § Dot Povam 1t

DEPARTMENT OF PUBLIC WORKS

Cimrat s OF stwan 23 ALSVS SIIGLE - RO HAWAS U6F20 . ELLITAUME U 561 B LI

July 2, 1980

Mr. Susumu Ono

Chafirman

Board of Land and Hatural Resources
Department of Land and NHatural Resources
State of llawali

P. 0. Box 621

lonolutu, H1 96809

SUBJECT: £15 Preparation Notice
Katua-Kona Sewerage System
Phase 1V (Horthern Zone)
kallua-Kona, Wawali

e appreclate recelving your letter on subject EIS Preparation
Hotice. Please be assured that your conmenis will be considered
in the development of the EIS.

Should there be any further questions, please call Hr. Harold
Syglyama at 961-8338.

/
b st
eouaRd IRRADA
Chief Engineer



UNITED STATES DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

P. 0. Box 636, Kealakekua, Hi. 96750

Mr, Bdvward Rarada

Chief Engincer

Department of Publie Yorks
County of Hawail

Milo, M, 95720

Dear ir. Herada,
Subjects Envirommental Impact Statoment (EI3)

Preparation Notfice for the Kailua-Kona
Severage Oysten, Phase IV (Horthern
Zone), Eallna, Kona, Hawaii

This i» in response to gmr letter to Jack P, Kanals, 3tate

ggn:;;;;tionht, USDA, 3011 Consarvation Jervice, on February

/] L]

¥He have reviewsd tha Epvironmental Impact Statement Hotice and
have no comsents to offer at Lthis time,

Thank you for the opportunity to review this document,
Sincerely,
ya

Cary’X, H, Kan
District Conservationist

March &, 1980

IERBIAT | MATAYDSIE
M

LOWARD & BIAADA

DEPARTMENT OF PUBLIC WORKS

A bud fugin st

ARTHUR T ISEMOI0
Tirgmaty § ot § ugaent

FOUNTE OF HAWAE | 25 A SUN SIREET - HAO. HAWAS B0720 - IELEPHONE 1BOD) BGY-8321

July 2, 1980

Hr. Gary K. H. Xam

District Conservationist

Soil Conservation Service

United States Departwent of
Agriculture

P. 0. Box 636

Kealakekua, HI 96750

SUBJECT: EIS Preparation Hotice
kallua-Xona Sewerage System
Phase 1¥ (Morthern Zone)
kailua-Kona, Hawall

We appreciate your letter on subject EIS Preparation Notice indfcating
no comment at this time.

Should there be any further questions, please call Ur. Harold Sugiyama
at 961-8328.

@M d”‘!““”L\

EDWARD HARADA
Chief Engincer
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HAWAIL LEEWARD PLANNING CONFERENCE

PO.O0XEX » kAN LA KONA, HAVYAN PG

Msrch 7, 1980

Ed Harads, Chief Engineer

Department of Public Works

County of llawail

25 Aupuni Strest

Hiile, Hawail 96720 .

Subject: Environmentsl Impact Statement (EIS)
Preparation Notice for the Kallua-
Kona Sewage System, Phase IV
{Horthern Zone) Kailua-Kona, Hawaif

Dear Mr. Harada:

1 have reviewed the Environmental Impact Statement Prepara-
tion Notice and have the following comments:

in projecting plant capacity, the use of census figures
only measures the resident population as defined by the
U.5. Census Bureau, The Kailua area has a large de facto
populstion, who for varlous reasons, maintaln their off]-
clal residence somewhere else while actually spending the
majority of their time -in Kona. This de facto population
should be considered.

I would also like to point out errors and omissions:
1. Page 11 b: Water Resources -

Poes not mention the Kahaluu shaft as a source of
water for the Xsilua and North Kona arca.

2. Page 21 (3) -

The stotement that the availability for moderately
priced houses in the vicinity of Kailua has resulted
in s lorge number of families moving to this area, I
feel is false.

Bd liarada, Chicf Engineer -2- March 7, 1980
Department of Public Works

5. Pape 21 (4) -

A major decline in the agricultural work force has been
coused by other better paying job opportunities along
with the reasons given in {3).

llawail Leeward Planning Conference appreciates the opportunity
to comment on this document. As you realize, we are greatly
interested in seeing the plans for the Kailua-Kona Sewape System
Phase IV being implemented as soon as possible.

Sincerely

L A,
H. Peter L'Oraonge
HPL/nb



AT | Malardlm
"

(OWAND R HABADA
4 gl =y myan

DEPARTMENT OF PUBLIC WORKS Ay

COUNTY (0 HAWAN © 25 AUPLN ETHEET . HLD, HAWAR D720 - TLLEPYIONE LOOM B61-0321

July 2, 1900

Mr. H. Peter L‘Orange

Hawal§ Leeward Planning Conference
P. 0. Box 635

Kailua-Kona, HI 96740

SUBJECT: EIS Preparation Hotlce
Kallua-Kona Sewerage System
Phase 1V {Horthern Ione)
¥atllua-Xona, Hawati

L-a

We appreciate your letter of comments on subject EIS Preparation
Hotice. Please be assured that your comments will be considered
§n the development of the EIS.

Should there be any further questions, please call Mr. Harold
Suglyama at 961-833A.

/%M{..”"\

Chief Engineer
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Mr. Edward Harada

Chief Engineer

Department of Public Works
County of Nawaii f
25 Aupuni St.

Hilo, Hawall 96720

Dear Hr. Harada:

Subject: Request for Comments on Proposed Environmenta) Impact
Statement (EIS) for Kaflua-Kona Sewerage System, Phase IV
(Northern Zone), Kailua, Kona, Hawaii

Thank you for allowing us to review and comment on th; subject
proposed EIS. Please be informed that we do not have any cosments or
objections to this project at this tima.

He realize that the statements are general in nature due to preli-
minary plans being the sole source of discussion. We, therefore,
reserve the right to impose future environmental restrictions on the
project at the time final plans are submitted to this office for review.

Sincerely,

o 14-
bt mecvin '1‘1 m[l‘:lll

Deputy Director for
Environmental Health

CENDLG T MATAYOSIR
LU

DEPARTMENT OF PUBLIC WORKS

COWSHTY O HAWAS . 0 ALIUIA SHALT . 1D HAWSS BLIJ0  IELHHONL RRIN 96 BI2Y

July 2, 1980

Hr. Melvin K. Koizumi

Deputy Director for
Environmental llealth

Department of Health

State of Hawali

pP. 0. Box 3378

Honolulu, HI 96801

SUBJECT: EIS Preparation Hotice
Kailua-Kona Sewerage System
Phate 1¥ (Horthern Zone)
¥allua-Xona, Hawaii

He appreciate your letter on subject E1S Preparation Notice
indicating no comments ar objections to the project at this time.

Should there be any further questions, please call Wr. Harold
Sugiyama at 961-8328,

¢

EDWARD HARADA
Chief Engineer

ADWRIMI K ntRaDE
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HERBEAT T MATAYOS € MAYOR

. A DUANE DUACK, DHECTOH
DEPARTMENT OF RESEARCH AND DEVELOPMENT
CRALY OF mAWAD o 1 AiWADd STRELT o 100 NEWAR 96110 » TLLENONE [00R) 940 R2EE
March 13, 1980
MEMORANDUM ‘

TO: Bdward Harada, Chief Engin
FROM: A. Duane Black, Directorn/J./:
SUBJECT: Environnental Impact StC ment (EIS) Preparation

Hotice for the Kallua-Kona Sewerage Sysiems,
Phase 1Y (Morthern Zone), Kailua, Kona, Hawaii

Thank you for this opportunity to review and comment on the
above subject. WNe do not have any comments at present.

Wo will be happy to review the EIS document when it is completed.

DEPARTMENT OF PUBLIC WORKS

HIRMOT F MaTATOSa
L™

EIWVAND K HaBaNA

LLELE )

Antrai ¥ SEOr0

i pats 8 Rt { mpomgy

CIRmITY OF 1AWAN - 25 AUPLM ST LT 1m0 HAWSS UG720 . 1(LEPHONE 1DLS 951 B30

July 2, 1980

Hr. A, Duane Black

Director

Department of Research
and Development

County of Hawali

25 Aupuni Street

Hilo, NI 96720

SUBJECT: EIS Preparation Hotice
Kallua-Kona Sewerage System
Phase 1V (Morthern Zone)
Kailua-Kona, Hawall

We appreciate your memorandum on subject EIS Preparation Notice
indicating no conment at the present Lime.

Should there be any further questions, please call Hr. Harold
Sugiyama at 961-8338.

'
fi
Al oAy
EDWARD ﬁkﬂﬂDA
Chief Engineer
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United States Depariment of the Interior
FISII AND WILULIFE SERVICE R i

190 ALA MUAKA DOULEVARD Es

uouc::l.;a:-‘::l: .uno Room 6307

MUarch 13, 1980

Mr, Edward Harada

Chiel Engineer

Department of Publle Works
25 Aupun! Street

Hilo, Hawall 96720

Rey EIS snd Preparation Nolice
for the Kailua-Kona Sewerage
. System, Phase IV, llawali

Du.; Mr. Harada:

We have reviewed the referenced Environmental Impact Stalement Preparation
Notlce dated February 26, 1980 for expanslon of the public sewer facllities
st Katlua-Kona, Hawali,

Most of the proposed development will occur In rehatively high denaslity
urban areas where signilicant impacts on fish and wildlife resocurcec are
unlikely. There ls, however, according 1o the accompanylng assesswment,
lkellhood of Installing an ocean cutfall, Glven the pristine nature of
Kona coastal walers and the high values placed on local diving, [ishing
snd other water-based sports, we suggest you develop the appropriste
sections of the EIS to describe tn greater detail Ibe existing marine
environment and probable project-caused Impacis therein.

We appreciate thls opportunity to comment on thls EIS Preparation

Notlce,
Slneen!y py 2;
- ﬁ Maurice H. Taylor
- Field Supervisor

Divisios of Ecologlcal Services

Save Energy and You Serve Americal

DEPARTMENT OF PUBLIC WORKS

COUNET O HAVIAN 29 MBI SHULT (MO IAWAS D6 AN DELHPVUNE WL S b g

July 2, 1980

Hr. Maurice H. Taylor

Field Supervisor

Division of Ecological Services

Fish and Hildlife Service

United States Depariment of
the Interior

P. D. Box S0167

Honolulu, NI 96850

SUBJECT: E£15S Preparatfion lotice
Kaflua-Kona Sewcrage System
Phase I¥ (Northern Zane}
Kaflua-Kona, Hawali

We appreciate your letter forwarding corments on subject EIS
Prepiration Hotice. Please be assured that your coments will

be conslidered in the development of the E)S,

Should there be any further questions, please call Mr. Harald

Sugiyama at 961-8318.

Aww /L "-M‘
EDWAR lﬂMDA
Chief Engineer

MEIEM AL | MAVAYTOYTE

-
ITPWARD K HARAS|IA
Fhalheann
ARTER ¥ oSEMNT
O . s ek o



HERBLNT T MaTAVOSE
g

GfonGE A aeviige RyDeaCI 8 §BGAL BONNA FHD

EDWARD X HaBADA

priyie Lo LEAl 4\\6- -’:;,h 4 bt g
anasoncam @) DEPARTMENT OF PUBLIC WORKS i s
VAR rawes ULLANY Einmeny OF HAwAS - 75 ALPOM 16k TT - e, HAWAR 06720 - TEAEPTIO 1in 5612324
JAES 8 McfONUSCK 4
AS S SAMALOHD M
STATE OF HAWAI AACHR S -5
DEPARTMENT OF TRANSPORTATION N AEPLY REIER 10 July 2, 1580
00 U iOw SIHEER .
HOBOR LAL Havnds Blgi D
March 13, 1580 STP 8.5089
Dr. Ryokichi Higashionna
Director of Tli':nsporl.ation
State of lawa
g:iegd::;gn:::?dn . B6Y9 Punchbowl Street
Department of Public Works Honolulu, H1 96813
o County of Hawall
] 25 hupunl Street
SUBJECT: EIS Preparation Notice .
: Hkle: Haynll 35329 Kallua-guna Sewerage System
’ Phase 1V (Horthern Zone)
REAE e, Weruian Kallua-Kona, Hawali
Subject: BIS Preparation NHotice
Kailua-Kona Sewerage System, te recefvi our comments on the subject E1S Preparation
Ehnwe, AV tNoxrheen tonuls #:t:ggtec'};e E;S ul'lil n?nzlude a discussion of the site under consideration
Failua, Kons, Nayeil and the impacts thereon. It is being prepared to take all relevant

t.
Thank you for giving us the opportunity to ba consulted commnits: intoaccoun

on the above-captioned action. Should there be any further questions, please call Mr. Harold Sugiyama
in our judgment, the Environmental Impact Statement At 9010330,

shiould contain a dlscussion on tho sites under consideration

and théir speclific impacts. The data presented In the 2

Hotfce were not sufficient for us to make any specific .

comments at this time. In this regard. we would appreciate

being involved in the raview of the Draft FIS.

EDWARD HARADA
Very truly yours, Chief Engineer
- RyQIlchl Iligash:ina

-- Director of TranSportation
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DEPAREMENT OF PARKS & RECREATION

Herbert Matayoshl, Mayor

COUNTY OF HAWAII

Milion Hakoda, Director
Harch 14, 1980

Hr. BEdwsrd Harada, Chief Engineer
Departwent of Public Works
County of Hawall
Hilo, Wewaii 96720
Subject: Kailus-Kone Seversge System - Phase IV
. E13 Preparation Motica
Tha following comments ard offered for your review snd constderacion:

On pege 19, £, Recyeational Areasy

1, Additionsl County parks within the North Kona district include:

DEPARTMTMT OF PUBLIC WORKS

Cinoy1y OF JAvsaE 23 Sl STHET MmO 1awwas Do 10 TLLEI Mt 10000 UEE B2V

July 2, 1980

Mr. Mitton T. Hakoda

Director

Department of Parks and Recrestion
County of Hawali

25 Aupuni Street

11§10, U1 96720

SUBJECT: EI5 Preparation Hotice
Kallua-Kona Sewerage System

sHINR N T MATATITSE

LR ]

[OwWARY K MARADA

(L LEY™

Aljeami 1 SIMNG

B gt 8 Bt Flrmtd

Phase 1¥ {Northern Zonc)
s, Hillerast Park - THR: 7-5-30:26 Kailua-Kona, Hawali
b. Holusloa Community Center - THK: 7-6-03:20
e, Higashihars Park - THE; 7-8-05:22 ’ W
) : - e appreciate recelving your letter on subject E1S Preparation
dy [Rebosias Beach Parko. THEy J-1-08:28, B4 Hotice. Please be assurcd that your review comments will be

2, Nalluas Public Park is known as Kailus Playground eénd concalns & considered during the development of the £1S.

tennls court and a basketball court; parking s adequate for

these facilitles Should there be any further questions, please call Mr. Harold

Sugiyama at 961-83J8,

3. County facliities at Raflus {(Alrport) Park ere $ntended to [unction
as & community, rather than e regionat, complex. The proposed
complex at Kealskehe is intended to be & regionel complex, @

/

. . 7/ J}/WM

@ M / EDHARD 1IARADA
MAG ! Chicf Engineer

#ilton T. Hakoda

Direceor

813 AUFUNY STRTLT o HHO, HAWAN 36710 o TILIPHONE =031
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HAWAII ELECTRIC LIGHT COMPANY, INC. ENV 2
P. 0. BOX 1027 HILD, HAWAII-96720 H-W/R
March 18, 1980

County of Hawail

Depariment of Public Works

25 Aupuni Street

Hilo, Hawaii 96720

Attention: MWr. Edward Harada, Chief Englineer

Gentlemen:

SUBJECT: Environmental Impact Statement {E1S)
Preparation Hotice for the Xallua-Kena
Sewerage System, Phase [V
(Korthern Zone), Kaflua, Kona, Hawali

Reference 1s made to your letter of February 26, 1980.

He have no comments to the above subject.

Yery truly yours,

-

Jitsuo Ziwan. Manager

Engintering Department
piH

HEAHTAT T MATAYISE
Aoen

FOWAND & HAWALIA
PESITIE
ABfrEsR | LMD
Jnpare ) butinens s

DEPARTMENT OF PUBLIC WORKS

Coumety OF HAWAS - 24 ALNURE BIFLET - PO IAWAR DU T2 - THLEPHONE 1006 0611321

July 2, 1980

Mr. Jitsuo Niwao, Manager
Engincering Department

Hawall Electric Light Company, Inc.
P. 0. Box 1027

Hilo, HI 96720

SURJECT: EIS Preparation Notice
Kaflua-Kona Sewerage System
Phase IV (Northern Zone) .
Kallua-Kona, Hawaii

Me appreciate your letter on subject EIS Preparation Notice
fndicating no comment thereon.

Should there be any further questions, please call Mr. Harold
Sugiyvama at 951-83318.

-

EDWARD HARADA
Chief Engineer
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P TS DEPARTMENT OF HOUSING AND URBAMN DEVELOPMENT
= o ‘.1 ARLA OFFICE
1\. !I“ || ! 300 ALA MOANA SLVD_AM. 3316, PO, 80X 50007
it HONOLULU, HAWAN SLRS0

Rarch 18, 1980
AIGHIN IK
4389 Golden fiste Aviave
PO. Bua Ji40)
Ban Feancincy, Caldocnis 04103

Nr. Edward Marada, Chisf Engineer
Department of Public Morks

County of Hawall

25 Auvpuni Street

#ilo, Hawaiil 96720

Dear Mr. Harada:

Subject: mEnvironmental Ivpect Statessnt (EXS)
Preparation Notice for the Xaliuva-
Kons Sewerage System, Phase IV
{Nocthern Iona}, Kallua, Koma, Hawail

Qur staff has reviewed the LIS Preparation Notice for the

VERDLAT T Malavan
LIFW

FUWARG & IANATIA
4 Bt e or

DEPARTMENT OF PUBLIC WORKS e

COUREY OF IAWAS 25 AU SIMLD 1UD IAWAN DLI2U HLLLINAOME (U0 L1 8121

y AEFLY BEFER Ty
9.158 (Johnson/546-

$554) July 2, 1900

Hr. Alvin K. H. Pang

Area Hanager, Area Office

Department of Housing and
Hater Development

P. 0. Box 50007

lionoTulu, NI 96850

SUBJECT: EIS Preparation Hotice
Kallua-Kona Sewerage System
Phase I¥ {Northern lone)
Kallua-Kona, Hawaii

constristion of the Kailua-Kons Sswerage System, Phase IV

and have no comments to maka at this tima,

We would, however, welcoms the opportunity to review the

draft EIS at a later dats.

Sincerely,

We appreciate your letter on subject EIS Preparation Hotice indicating
no comments at this time, The draft EIS will be forwarded for your
review at a later date.

Should there be any further questions, please call Hr. MHarold
Sugiyama at 961-8338.

} ’

. ;
; r
- &MA:./M,Q
EDWARD HARADA
Chief Engineer
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CHAIAMAN BOAND OF AGInLUL 1UNE
TURI0 KITAOAWS
DEPUTY 10 THE CharRitam
STATE OF WAWAH
DEPANTMENT OF AGRICULTURE
197 90 Kitvd ATARET
HONOLULL, HAWAL 98000
March 20, 1980
HEHORANDUH
To: . Mr. Edward Harsda, Chief Engineer

County of Hawail Public Works Department

Subject: EIS Preparation Hotice for the Kaflua-
. Kona Sewerage System, Phase 1V
{Horthern Zone), Kaflus, Kona, Hawaii
THK: 7-3, 4 and S

The Department of Agriculture has reviewed the subject preparation
notice and offers the following cosments:

1) The negative impacts that the project may have on
agricultura) activities appear to be adequately
addressed,

2) The Ke-ahole Agricultural Park development, mauka
of the Xe-ahale Airport appears to be within the
boundaries of the rrnject planning area, Phase 1l
of the project will include the development of
anprnxlmately 114 acres for flower, follage and
elter crops. The potential use of treated effiuents
for these types of crops should be considered.

Thank you for the opportunity to comment.

A -

JONH FARINS, JR.
Chairman, Board of Agriculture

HIROEAI T MANAYDSS

ey
TOWANI K tianajia

Pt s g

DEPARTMENT OF PUBLIC WORKS e Tt

mqnor VAWAS . 2 ALFUM SIRETT - Il-ﬂluvllll&l?tl l!tlmmlﬂl a2y

July 2, 1980

Hr. John Fariss, Jr.
Chatrman

Board of Agriculture
State of Hawaii

1428 South King Street
Honolulu, HI 96814

SUBJECT: EIS Preparation Notice
Fallua-Kona Sewcrage System
Phase IV (Morthern Zone)
Kaflua-Kona, Hawaii

He appreciate your letter on subject EIS Preparation Motice, At this
time 1t appears that land reclamation in the vicinity of the proposed
treatment plant at Kealakehe will be the recormended means of disposal.
Although the Ke-ahole Agricultural Park is within the planning areas,

it s too far (approximately 5 miles) from the Kealakehe site for
cost-effective pumping of effluent for crop irrigation.

Should there be any further questions, please call Wr. Harold Suglyama
at 961-8338,

Feen\ ffo—A

EDWARD HARADA
Chief Engineer
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DEPARTMENT OF PLANNING -
AND [CONOMIC DEVLIOIMINT Pl eiias

Eamansbe Bustdeng, 150 Sath Ning 3, Morobola, Mowplt @ Beitiop Addeets: PO, Bos 1590, Horalots, Hawiil TS

March 21, 1950
Ref. No. 0906

Mr. Edword Harada

thicf Engincer

Department of Public Works
County of Hnail

25 Apuni Street

Hillo, llawafl 96720

Dear Mr. Harada:

Subject: Kailus-Kons Sewerage System
{Phase IV - Northem Zone)
EIS Preparation Notice

Thank you for giving us the opportunity to review the subject
E1S Preparation Notice.

As you are aware, the Hawali Coastal Zone Management {CIM)
Program provides leglsiative objectives and I::licies relating to land and
water uses within the coastal zone, While the subject Preparation Motice
docs not specifically eddress the CIM concerns, we trust tﬁat they will be
more clearly assessed in the completed environmental impact statement.

We have no further remarks to offer at thils time, but would 1like
;o reserve the privilege of commenting when the final statement is available
or review,

Sincerely,

lHideto Kono

FIRULAT T MABTANINSR
[P

10WARD R HIAKADA
0 Barl fagmgs

DEPARTMENT OF PUBLIC WORKS s

CURIHIT OF BOAAAN ¢ Maasts SUNLT SMU AWAS DG EU  TELTMONE naee DLY BI2)

July 2, 1980

Mr. Hideto Kono, Director

Department of Planning and Economic
Development

State of Nawail

p. 0, Box 2359

lionoluiu, Hl 96804

SUBJECT: E!S Preparation Hotice
Kaflua-Kona Sewerage Syitem
Phase IV (lorthern Zone)
Kallua-Kona, Hawaii

We appreciate your letter on subject €15 Preparation Hotice,

Due consideration of Coastal Zone Managemeni concerns will be given
during the development of the EIS. We understand that you may wish
to make additfonal comments when the EIS is avallable for review.

Should there be any further questions, please call Hr. Harold
Sugiyama at 961-8338.

Lugee /‘{M*ﬁ

ECWARD HARADA
Chief Engincer
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MEMORANDUM:
PLANNING  DEPARTMENT - County of Hawnli, Hile, Hawall  P4710
To: Harold Sugiyama Date;s March 24, 1980
Scwers/Sanitation
From: PLANNING DIRE w
Subject: EIS Preparatio
Kailua-Xona Sewérage System
Phasa 1V (Northern Zone).
Thank you for sending the subject text to us for review.
¥Wa have noted that all potentially significant environmental
concerns have been idantified, and have no adverse comments
ta offer at this time., We will awalt the completion of the
‘'subsequent draft EIS, and would appreclate the opportunity
to review it, P
The following comments reflect minor editorial errors and

concerns within the text, and are provided in a supportive
manner to assist you In the preparation of the draft EIS.

1) Page 12 « The Kailua Community Development Plan (KCODP)
should ba changed to the draft Kona Community Develop-
ment Plan.

2) Page 14 - The observed species of flora and fauna should
be identified within the text by their appropriate generic
and common names.

Please note that a portion of the project area is situated
within the EKailua village Speclal Design (KVSD) District, and
may be subject to the KVSD Plan, Further, all proposed
sewerage improvements within this area will be subject to
review by the KVSD Commission.

At this time our office is preparing an update of the draft
Kona Community Development Plan with a Kona-Kohala regional
perapective. In this current planning effort we will he
looking at the sewerage infrastructure plans for tha North
and South Xona areas. Members of my staff will be contacting
you shortly to schedule an appointment-discussion of all
proposed sewerage plans within the study area. We would
greatly appreclate any assistance you con offer us.

Should you have any questions on tha abhove, please contact us,
Mahalo.

BS: 1kt

HERBIAT 1 MATAYDNIN
Ao

TOWARD X HAADA
1Bt P

DEPARTMENT OF PUBLIC WORKS _ “iaise

CLAMIY DF HAWAR - 29 ALPLAE SHW ET . B0 HAWAR D720 - LTI 6000 D61 8321

July 2, 1980

Hr. Sidney Fuke, Director
Planning Department
County of Hawaii

25 Aupuni Street

Hilo, 1} 96720

SUBJECT: EIS Preparation Notice
Kailua-Kona Scwerage System
Phase 1V (Horthern Zone}
Kailua-Kona, Hawaii

We appreciste your recent memorandum of comments upon subject EIS
Preparation Notice. The editorial comments are welcomed and will be
considered during the development of the £15, He will be happy to
sssist your staff with planning information on the proposed scwerage
plans within the study area.

Should there be any further questions, please cal) Hr, Harold Sugiyama
at 961-8138.

P
EDHARD HARADA
Chiefl Engineer
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P O ®OX 1030 . HILG, MAWA 9799

Harch 24, 1980

T0: Department of Public Works
FROM: Manager

SUBJECT: ENVIRONMENTAL TMPACT STATEMENT
PREPARATION ROTICE FOR THE KAILUA-
KOHA SEWERAGE SYSTEM, PHASE IV
(NORTHERN 20ME), KAILUA, KONA, HAWAII

Qur Department relies on groundwater sources in Kona. Concerns for
cesspool seepage would be alleviated with the implementation of the

proposed project.

bt duwselo
H. Billlam Sewake
Hanager

gA

1}’]:-!-.- ln‘.m 1 nrareds. .

DEPARTMENT OF WATER SUPPLY ¢ COUNTY OF HAWAI1

DEPARTMENT OF PUBLIC WORKS

HNUIAT 1 MATav(Sia
LT

TOWAID & PABANS

¥ Batimsimes

ANNAR T w010
Poguny & Bart Bngimi 1

CORMIT O HAWAN - i AR LINELT . b D FAWAR DUZit) 1110 PHONE UL 941 B321

July 2, 1980

Hr. H. Hilliam Sewake
Hanager

Department of Water Supply
County of Hawali

P. 0. Box 1820

Hilo, N1 96720

SUBJECT: EIS Preparation Hotice L
Kaflua-Kona Sewerage System
Phase §¥ {Horthern Zone)
Katlua-Kona, Hawail

We appreciate your recent letter on subject E1S Preparation Notice.

The existing groundwater sources in Kona are the Kahaluu and Keel

wells located some distance south of the planning area. The proposed
preject will alleviate cesspool seepage in the lower coastal elevations
to be sewered but would not affect your existing and planned groundwater

sources in Kona.

Should there be any further guestions, please call Mr. Harold Sugfiyama

at 961-8338,
o I,
Zicﬂcbttgjffff‘“‘—-—-a
{ b
ENYARD HARADA -

Chir! incer
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DEPARTMENT OF THE ARMY

U. 8. ARMY ENCINEEA DISTRICYT, HONOLULU

BUILDING 230
FI. BHATTER, HAWAN DEDTS

26 March 1980

Hr. Eduard farada, Chiafl Enginesr
Department of Public Works
County of Hawail

25 Aupuni Street

fiilo, Hewait 96720

Dear He. Haradat

The U.S, Arey Corps of Engineers has revieved your Environmental Impact
Statement (EIS) Preparation Hotice for the Kailua Kona Severage System,
Phasa 1V, (Northern Zone), Xailua-Kona, Havail, and ve offer the
folloving cormments. We suggest you discuss vhether the endangered
Havalisn Scilt and Havailsn Coot use the genersl or specific project

area ap ¢ habicat, and clarify thst the Short-Eared Oul (s only endangered
on Oshu and only according to State law.

The cultural sites recently vemoved from thae State Regleter of Historle
Places should be considered as significant sites for planning purposes.
We sugpest you determina whether potential long-range environmentsl and
soclal effocts of tha project are consletent with the Kona Community
Development Plan. The potentisl long-range effects of the Keahole
Point OTEC project should also be considered. The proposed location of
the sevage treatment plant and the ocean outfsll should minimlze the
posaibllity of windborna sewage odors blowing over urban aress. The
generated sevage gas could beconsidered as a fuel to operate the sevage
plant,

A Department of the Army permit will be required for any ocean ouvtfall or
construction In the wvetland ares st Honokohau Bay (Aimakapsa'a Flahpond).
The planning ares for the proposed severage system covers a large ares,
mast of which 18 subject to minimal flooding. Coasts! areas are subject
to 100-year tsunami flooding where the 100-yesr event has a one percent
chance of being-equalled or exceeded in any glven year. We recomsend
locating the seuverage system outside of tsunaml prone sress, If the
aystem {3 locsted within the flood prone area, the project should be
designed to minimlze or allminste inflltration of flond waters inte the
system and, discharge from the system into flood waters.

PODED-PV 26 Harch 1980

Mr. Edward Harada, Chief Englneer

Plcase correct the Corps eddress on page )5 of the Prepacrntion Hotice to
"Fort Shafter, Hawall 96858"; wa no longer have en APD address, We
sppreciste the opportunity te comsent on this EIS Prepsration Hotice.

Sincerely,

e K CHEUNG
ilef, Engineecivp Division
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DEPARTMENT OF PUBLIC WORKS s

July 2, 1980

Mr. Kisuk Cheung

Chief, Englncering Dlvision

U. 8. Army Englneer District,
Honolulu

Building 230

Fort Shattar, N1 96858

02-a

SUBJECT: EIS Preparation Hotlce
Kallua-¥Xona Scwarage System
Phase IV (Hortheen Zone)
Kailua-Kona, Mawail

e appreclste your recent letter of comment on subject E1S Preparation
Hotice. The scope of your commants indicates a thorough and welcoma
review. Please ba assurcd that your comments will be conaidered
durlng the devclopment of tha EIS.

Should there be any further questions, please call Mr. Harold
Suglyama at 961-8138.

EDHWARD I| MDA
Chlef Enginecor



APPENDIX E

COMMENTS AND RESPONSES MADE DURING
REVIEW PROCESS
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STATE OF HAWAII
OFFICE OF ENVIRONUENTAL QUALITY CONTROL
OFFICE OF THE GOVERNOR
868 WAL R AL BT
BOCHs 3y
POBRAA L) Senam BR910

March 31, 1980

Mr. Cdward Harads

Chlef Englneer

Department of Public Works
County of Hawaii

25 Aupuni Street

Hilo, Hawalk 96720

Dear Mr. Harada,

PCHARD O COMMELL
oMCtos

TELEPHONE HO.
“IIng

SUBJECT: Environmentel Impact Statement Preparation
Notlce for Kailua-Kona Sewerape System,

Phase 1V (Northern Zone)

We have reviewed the subjoct EIS preparation notice and

offer the following conments:

1) Detailed figures shnwing the current land use districts,
n

tener:l plan designations snd zon
ncluded in the EIS.

g of the study area should be

Areas where future development is proposed or planned
should be highlighted. We also recommend including some details
of the land use characteristics of the southern zone, since the

facility may also serve that area.

2) An srchaeologicanl reconnaissance of any of the proposed

project arcas is recommended.

3) The Statc's natural energy laboratory at Ke'ahole Point
end the proposed Xc'shole sgricultural pork should be researched
#s to thelr sewsge treatment needs and potential usc of the scuage

offluent.

Mr. Edward llarada
March 31, 1980
Pape 2

4) Since the use of federal funds are involved, the
requirements of the National Environmental Policy Act (NEPA),
should be reviewed witihh the U.S. Enviroumental Protection Agency.
A joint Statc-Federal EIS that satisfies both federal and state
requirements may need tpo be prepared.

Thank you for the opportunity to comment on this EIS
preparation notice.

Sincerely,

Richard L. G'Connell

Director
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) DEPARTIENT OF PUBLIC WORKS "zl

Sennaly OF piwan . 25 AUAM ST TIRD MAWAN G2 111 LPHONE 100t 81,821

July 2, 1980

Hr. Richard L., 0°Connell

Director

0ffice of Environmental
flual ity Control

Office of the Governor

550 Halekauwila Street

Room 301

llonolulu, HI 96811

2e-a

SUBJECT: EIS Preparation Hotice
Kaflua-Kona Sewerage System
Phase I¥ (Northern lone)
Kallua-Kona, Hawaif

We appreciate your recent letter of comment upon subject EIS Preparation
Notice. Please be assured that your comments will be consldered
during the preparation of the EIS.

Should there be any further questions, please call Hr. Harold Sugiyama
at 961-8318,

EOMARD HARADA
Chief Engineer
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STATE OF HAWAN COUNTY OF HAWAS . 23 AUPUM BTREET . HLD. HAWAR B6720 . TELEPHONE (0% 981,837 1

ENVIRONMENTAL QUALITY COMMISSION g

e 4h0i)) DEPARTVENT OF PUBLIC WORKS _ “sizies

)

838 MR AIWLA ST
ROOM 301
HOHCRARL, Maavaz P8at1
July 20, 1981

Dear Reviewer:

Attached for your review is an Envlronnenfll Impact Statement
(EIS) that was prepared pursuant to Chapter 343, Wawsii Revised

Quaiity Comatssons - o0 Repulations of the Envirensentsl el B -
Title: Kailua-Kona Sewerage Syastom Phase IV i sE:::a::cﬂE::ﬂmnt
. {N¥orthern EZona) ?l::oﬁ;ﬁ?.a:uffl. g?ing"n
Lécation: Kallua-Kona, Rawail Attention: HMr. Alfred S, Harris
CIussffic-tlnn: Mency Actlon ) SUBJECT: Response to Comment, Environmental
Impact Statement (EIS) for the

'ﬂmri comments or acknowledgement of no comments on the EIS Kailua-Kona Sewerage System,
are welcomed. Please submit your reply to the accepting ¥ Phase 1¥ (Horthern Zone)
authority or approving agency:

. 1t Your letter of May 27, 198) indicating no comment on subject EIS fs
. Difice of Favirpoments) Quality Contral acknowledged. ¥

S50 Haleksuwils Strget, Foom 30)

Honolulu, Hawall 96813 S :

: EDMARD HA
Chief Engineer

Please send a copy of your x"cplr to the proposing party:
Department of Public Works
" County of MNawali

25 aypunl Street
Hilo, Mawall 96720

Your comments must be recoived or postmarked by: July 8, 1981

If you have no furthor use for this EIS, please return it to
the Commission.

Thank you for your participation in the LIS process.
Hay 27, 1981

State Encroy Office has no corments. . >
zfg/: ok % 54 740y
ifr

ed S. Harris
Hanaoer

81:536
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HEADQUARTERS
HAVAL BASE PEARL HARSOR
BOK 110
PEARL HARBODRA, HAWAN 340480 N BEPLY REFER TO)
002A:amn
Ser 1038
2 Jun 580

Office of Environmenta) Quality Control
550 Halekauwila Street, Room 300
Honolulu, Hawaii 96813

Gentlemen:
Environmental lmpact Statement
¥ailva-Kona Sewerage System
Phase 1V (MHorthern Zone)
The Environmental Impact Statement for the Kaflua-Kona Sewerage
System has been reviewed and the Navy has no comments to offer, As this
Command has no further use for the €15, the E1S is being returned.
Thank you for the opportunity to review the EiS5.

Sincerely,

K

"‘ L F1S2ztnD

Frante e Camierandsr, CEC,

I' iy Faulies Caylemyr R
Enc Ly divedtizn cf thy Comina der

Copy to: (w/o encl]
Department of Public Works
County of Mawaii

25 Aupunt Street

Hilo, H1 96720

HERBIAT T Matarosa
Mara

EDWARO X HARADA
el fugianers

DEPARTMENT OF PUBLIC WORKS gz e

B

&

COUNTT OF HAWAS 2% SUUPURS BIREET - HADL HAWAS B6770 _ TELEPHONE (0B 9818327

S

Al
July 20, 1981

Deputy Facilities Englineer
Headquarters, Naval Base Pearl Harbor
Box 110

Pear] Harbor, Hawaii 96860

Attention: R, L. Elsbernd
Lt. Cdr., CEC, USH

SUBJECT: Response to Comment, Environmental
{mpact Statement {E[5) for the
Kalilua-Kena Sewerage System,
Phase 1V (Northern Zone)

Your letter of June 2, 1981 {ndicating no comments on subject EIS is
acknowledged.

foots

EOMARD HARADA
Chief Engineer
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DEPARTMENT OF PUBLIC WORKS e

Bl AV A BAEPDRMANN

Cibhid B AT
magd RS bR

srasna apmtant nimina COUNTY DF RAWSN - 25 ALPUM STREET - HAQ. HAWAN DGT20  TELEPHONT (500 581-8321
\
BTATE OF HAWAY Dy
DEPARTMENT OF DEFENSE m:":-“
OFFICE OF THE ADJUTANT GENERAL ey
3040 GAAMOIE NIAD ROMD, MOROLUKN. WAWAN MMd LIVTY AAMIART GLEARL.
HiENG ¢ Juns July 20, 198}
Otfice of Eovironmentsl Quelity Control
%50 Halekauvila Street, Room 301 Office of the Adjutant General
Honolulu, Hawail 96813 Department of Defense
State of Hawail
Gentlemen: 3949 Diamond Head Road

Honolulu, Hawall 96816
Kailua-Kona fSeverage System Phase IV

Kailua-Kona, Hawsii Attention: Jerry H, Matsuda
Captain, HANG
Thank you for providing us the opportunity to review your proposed project, Contr & Engr Officer
Kailua-Kons Sewersge System Phase IV Environsental Impsct Statesent.
SUBJECT: Response to Comment, Environmental
Ws have completed our review and have no cosments to affer at this time. Impact Statement (EIS) for the
Kailua-Kona Sewerage System,
Yours truly, Phase IV (Horthern Zone

p Your letter of June 4, 1981 {ndicating no comment on subject EIS is
%‘ acknowledged.
Jpth HATSULA
gy HANG
ECWARD

Chief Engineer

Conkx & 'r.nlr offfcer

cct Dept of Public Works/Hile
Env. Quality Commiesion w/EIS



DEPARTHMENT OF THE ARHY
WEADQUARTERS UNITED STATES ARMY SUPPORT COMMAND, HAWALD
FORT SUAFTER, HAWAI1 96838

hi o Wat iner

GIT, e = pd Leawdnemse ntad touao by Lurkae,

Srate i Bacll
St bz bl dlreat, w0

8 Jim 199

[V ) SCA
ox ’ — wm T
LL] sty | -

eeo JUL 71981 e

Hetlulu, 1Eenf] SLEDS WVT T —
GSY 1271
wo |7 [~ |——

—

TN TER T H

T v aead fola) ot Shamaker b EIL ) Dot wim Rl aeRitl onen ez, SYstet

Fooe e Balhaan iora ) s evan reviored @he we nave o cormints Lo alfer,

Vo et i g anstullition, or cetavoting o O vidaolly of the wropus.o

P AR I B

*
Vu-py Fusnpaiaeds
W gl et el tuadie Roths
wesly ufaeety
2L Qunen) ntreel
i, boenll 28700

Slicsieay,

Vriginal signed o

Ahdbe A, hivnd
QL Ex
Drzeter ef Loglmuring snd Housing

DEPARTMENT OF PUBLIC WORKS

it ABEAT T MATAYOSH
Ll

FOWARD K HARADA
Thatianmm
ARTHURA | SEMDED
Theputy § Btd Hagrawss

COUNTY OF HAWAN . 28 AUPURS STRELT - HILD HAWAN 5720 . TELEPRONE 1008) DGY.8321

July 20, 1981

Bepartment of the Army
Headquarters United States Army
Support Command, Hawail

Fort Shafter, Hawaii 96858

Attention: Adolph A. Right
Colonel, EH
Director of Engineering and lousing

SUBJECT: Response to Comment, Envirormental
Impact Statement (EIS) for the
Kailua-Xona Sewerage System,
Phase IV {Northern Zone)

Your letter of June B, 1981 indicating no comment on subject EIS is

acknowledged.

Chief Engineer
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June 12, 1981

office of [nvirmmental Guality Control
£5u talekamitle Strect, oo 300
HonoYulu, H1  L(E13

ELIN T LLTAL BT SRATENERT
l‘.'l lll':'-l,f ih SCLLEZED SYSTIY, FLAST 1V (nONTNERN ZONE)

Ve hove no corncnts un or ohjections to Ue subject document., lm.c.:r
service for the proposed project will be subject to the (epartwent's
Rules end Leculetions and prevailing policies.

.

H, Biil{ar Sewake
Haneger

1]}
cc -/Depart:.ent of Publte Vorks, County of Hewail

i

T $%

wes 1'Unlﬂ- Im'ug.! Jirogreds...

COPY

DEPARTMENT OF WATER SUPPLY « COUNTY OF HAWAIN

DEPARTMENT OF PUBLIC WORKS

P
EDWARD X HARADA
[T

ARTHUA T IStmin
Dirpony | burd § agums o0

X

?ﬁ_’ll' DF HAWAN . 25 AUPUNI STREET - 0. HAWAN 98720 - TELEPHONE (M B8 1.2321

July 20, 1981

Department of Hater Supply
County of Hawali

25 Aupuni Street

Hilo, Hawall 96720

Attention: Hr. H. Willlam Sewake
Manager

SUBJECT: Response to Comment, Environmental
Impact Statement (EIS) for the
¥a{lus-Kona Sewerage System,
Phase 1¥ {Northern Zone}

Your letter of June 12, 1981 indicating no coments or objectfons to

subject EIS is acknowledged.

EDWARD HARADA
Chief Englneer



University of Hawaii at Manoa

Waler Rusoutces Resenich Cenley
Holmes biall 287 « 2540 Dole Sweel
Honoluly, Hawsil vba22

19 June 1981 -

0ffice of Environmental Quality Control
550 Nalekauwila Street
fivneiulu, Hawail 96013

Centlesant

Subject: EIS for the Kailua-Kona Sewerage System Part IV
{Noethern Zone) Hey 1981

Ve have revieved the subject EIS and offer the follouing comment:

The Initisl lagoon {No, 1} would require large amounts of oxygen to sta~
bilize the sewape and sludge that settles out. Bocsuse the sevage enters tha
lagoon mystem untreated, this firet pond would function mote effectively if
jeft unserated and utilize snaerobie digestion to atabilize the sludge.

The settleshle solids would remain in Pond 1 and therchby lessen the
carryover to the reasining serated poends. The initial pond ls made deeper
to provide & zone of pnserablc digestion on the bottom and the upper zane
(1-2 ft depth) nesr the surfsce remains serobic because of the photosynthetie
processes of the algee.

This EIS was revieved by WRRC personnel. Thank you for the opportunity
to comoant.

Sincereiy,

6;1_{:.4'7; (7 ,T’fl//’}f/u,(rd/*/ M["

Eduin T. Hutshayashi
EIS Coordlnator

EN: jn
ect M, Cee

¥.5. Fok
BPu, llawall County -

AN LULAL (HTORTUNITY EMPLOVER



AN 22 1981

vifice of Environmental gualicy
Contzol

550 Haleksuwlle Street, Room JOL

donoluly, dawalf 96813

Gentletens

bul.ject: HKallua-Kona Gevarage Systen
Phasa IV

We have reviawed the rnvironmental Impact Statawment
Hotice amd have no comments to offor at this time.

Thank you for the opportunity to review this document.

Vary truly yours,

RIKIO NIBHIOKA
Etata Public Horks Enginecr

EE:ju ’
cc; Ucparteeat of lublic Hazkw
County of Nawall

ERT

-

{P)1513.1

DEPARTMENT OF PUBLIC WORKS

EOWARD K HARADA
¥ hard § myomens
ARBHUR T ST MOID
Piepuety ¢ Dol | agri v

COUMIT OF HAWAN . 75 AUPUNI BTAELT - HAD. HavwAN BETR0 - TELEFHONE 806 08 1. 8321

July 20, 1981

Department of Accounting and
General Services

State of Hawaidl

1151 Punchbowl Street
Honolulu, Hawail 96813

Attentfon: Mr. Rikio Hishioka
State Public Works Engineer

SUBJECT: Response to Comment, Envi{rommental
Impact Statement {EIS) for the
Kaflua-Kona Sewerage System,
Phase IV (Northern Zone)

Your letter of June 22, 1981 indicating no comment upon subject EIS
is acknowledged.

EDWARD DA
Chief Engineer
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STATE OF HawaAl

DEPARTMENT OF TRANSPORTATION
s vEe v W SINE G
MR IEL ivdveds S81)

Juna 24, 1981

MEMORANDUM

TO:

FROM:
SUBJECT:

llarry Akagi, Acting Plrector
Office of Environmental Quality Control

Director of Transportation

EIS =« KAILUA-KONA SEWERAGE SYSTEM PHASE 1V
{Northern Zone}, Kallua-Kona, Hawali

Thank you for the opportunity to comment on the suhjgct

document.

We offer the following comments:

1.

Page 3-21, Item 4.

The first sentence in the second paragraph,
delete the word *harbora® and insert "facllities”.
Keavhou Harbor in the next sentence should read
Keauhou Bay. Only Honokohau Boat Harbor 1a con-
gldered a full-fledged, all weather harbor since
it will afford all the amenitlies expected of a
complete marina. At Kafilua and Keauhou Bays, open
ocean moorings are avalliable apd, therefore, do
not gualify the facilities as boat harbors under
our definition.

Figures 3-8,

The Honokohau Boat Harbor boundaries are
incorrectly represented. Attached is a develop-
ment plan map which represents our lateat efforts.
These boundaries (indicated in red) were submitted
as part of our Governor's Executlve Order request
to have the harbor area assigned to our agency.

05T o 0 BBG,A T mUr A P D
[l g A1

PG R e

JACH X SIraA,
JAM S 1 CAINIAS
A5 D M COHMER
SORALIIAN K SIabIADDA Fr()

MINAY IMIER IO

STP 8.7371

larry hkagi

Itage 2

sTP B.7371

June 24, 1981

Enclosure

Pages 5-4, 5,

Last paragraph on bottom of Page S-4. The
proximity of our harbor site to the proposed sewer
treatment plant makea it imperative that the
plant's adverse visuval and odor impacts particularly
be as unobtrusive and minimal as possible to avoid
conflicting with harboxr and future activities in
the area. The continued development of the harbor
facilities may influence developers to accelerate
the realization of any plans they may have for the
surrounding areas.

Page 12-1,

The Conservation District Use Application and
a Shorewater Construction Permit are missing from
the list of necessary approvals.

Page B-3, Xtem C-1, Last Sentence.

The effluent from the outfall will be a major
concern should it find its way Into the Honokohau
Boat Harbor. This may possibly occur because the
postulation that it won't 1s made with limited
available field data. We expect traditTonal data
will be needed to more accurately predict the
effluent's behavior in coastal waters off Honokohau
Bay.

General Comment

A general dlscussion on whether the sewage
system will also satisfy our boat harbor needs
including sewage pumpout and other sewage disposal
requirements generated by harbor activities will
assist us greatly in understanding the extent of
the coverage under your proposed system.

ichi Higas
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SEWARD K ARADA Department of Transportation

DEPARTMENT OF PUBLIC WORKS  “maisnon 5aTs 20, vom

COUSTY DF HAWAR - 73 AUPUNS BTREET - HRLO. HAVWAD RET20 - TELEPHONE (508 5818321

July 20, 1981 6. General Comment

Although no special provision i3 made in the existing project
for accomodating harbor sewage flows, the capacity of the system

g::::b;:nﬁ.:: Jransportauun '1':1:1 ::l:blla: :oc:::ugr:t:o:dgm:;a:hzlg::|;mh:|::?kohau farbar.
ag:oll’gllj;':bm!‘mﬁn;;a i . We appreciate your review comments.
Attention: Ryokishi Higashionna, Ph.D 4 L
Director
SUBJECT: Response to Comment, Envirormentasl Eﬂ:':ninglngzr

Impact Statement (EIS) for the
Kailva-Kona Sewerage System,
Phase 1¥ (Northern Zone)

Me are §n receipt of your letter of June 2§, 1981 which forwarded comments
on subject EIS. Our responses to your corments are Indicated below and in
the same sequence.

1. Page 3-21, Item 4
The £1S text has been revised as indicated.

2. Flgure 3-8

The Honokohau Boat Harbor boundaries have been revised per your
comment.,

3. Pages -4, 8

Your comment invites attention to the significance of harbor proxi-
mity {n the context of adverse plant visual ana odor impacts. These
tmpacts will be made as unobtrusive and minimal a3 possible and
should have no effect in the harbor srea.

4. Page 12-1
The two additions have-been added to the 1ist in the text.

5. Page B-3, Item C-1, Last Sentence

An extensive ocean data collection and snalysis study of the outfall
site will be conducted esrly n the design phase, It will permit

a more accurate prediction of the effluent behavior in the coastal
waters. The significance of the proximity of Honokohau Harbor is
recognized.
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STATE OF HAWAIN
DEPARTMENT OF HEALTH
0. GO JIrg
HONOLULY. MAmA® BTN

June 24, 1981

HEMORANDUM

Tot Hr. Harry Akagil, Acting Director
office of Environmentsl Qualiity Contrel

Fromi Deputy Director for Environmental Health

Qiondt 4 4, e
SSSEIE B8 mt e

FOvell P CHAMERE, o B,
BRepTy St Eo0n P by

MINAT N, THOMFION. M A
Sarpte pend & ton &b w s

MfLvesd . wORPued
ety S ETRA B0 bk

ABELNE MASSID SHaW, MA, JB.

B 108 B onl be

o reele. plenwe ryfer bt
(1)

Subject: Environmental Impact Statement (EIS) for Kallua-Kona Sewerage

System Phase 1V (Morthern Zone), Kellua-¥ona, Rawsli

Thank you for ellowing us to review and corment on the subject FIS. On
the basls that the project will comply with all sppliceble Public Health
Requlations, pleasa be inforwed that we do not have any cbjections to this

project.

We realize that the statemants sre general in nature due to preliminary
plans being the sole source of discussion. We, therefore, reserve the right
to impose future environmental restrictions on the project at the time final

plans are submitted to this office for review.

B -y

For MELVIN K. lxo!zmrt

ec: Department of Public Works, Hawaii V/

T\ DEPARTMENT OF PUBLIC WORKS

July 20, 1981

Department of Health

State of Hawali
P. O Box 3378

Honolulu, Hawali 96801

Attention: HMr. Melvin K. Kolzumi
Deputy Director of Health

SUBJECT: Response to Comment, Environmental
Impact Statement (EIS) for the
Kailua-Kona Sewerage System,
Phase 1¥ {Horthern Zone}

HENRFNT 1 MATAYOSH
ope

HOWARD K Hahala
£ bard J wvsmere

ARTHM | BEMOID
Pipuin @ bt | agrassn

CMF" D' HAWAR “ m !lm[l iﬂﬂ HAWAR 86720 T!l(ﬂw Im B81.8321

Your lelter of June 24, 190) indicating no objection to the project

of subject EIS is acknowledged.

foois

£DWARD HARADA
Chief Engineer
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STATE OF HAWAIN
DAPARINENT OF BOCIAL SERVICES AMD HOUSWD
HAWAN HOUSING AUTHORITY
?- 0. BOY areer
NONGLLY. AN $000T

June 25, 138l

MEHORAHDUM 1

TO: The NHonorable Ponald A, Bremner, Chairman
officoe of Environmental Quality Control

FROM: Paul A. Tom, Executive Diroctor

BUBJECT: Environmental Impact Statcment for Kallua-Kona
Sewerage Bystoem Phase IV {Northurn Zone)

The Hawali Housing Authority has reviewed the EIS for the
subject project and has no spocific comments to offor relative
to tho proposed action, The Authority is, however, highly
supportivo of this action as it will assist this agency in
the devolopmont of affordable housing for the low- and
moderate-incona families in tho Kona area.

Thank you for the opportunity to commont on this matter.

FPAUL A. TOM, Onginal Signed

L] L3
Kec Executivs Director
ek P b IS e
" eos Oopartment of Social (£ R |
servicea and Housling
sDapartment of Public Worke
{County of Hawail) 1M 10 bS: |2

L2 CEIAED

July 20, 1981

Hawal{ Housing Authority
Department of Soclial Services
and Housing

P. 0. Box 17907

Honolulu, Hawall 96817

Attention: Mr. Payl A. Tom
Executive Director

SUBJECT: Response to Comment, Envirommental
impact Statement (EIS) for the
Kaliua-Kona Sewerage System,

Phase 1¥ (Horthern Zone)

Your letter of June 25, 1981 indicating no specific comments on subject
EIS 1s acknowledged.

Chief Engineer



wiafiar 1 Matdvdsin
LTS
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United States Department of the Interior

FISIL AN WILDLIYF SF Sprae BEeae 1o
AN WD SERvICE - DEPARTMENT OF PUBLIC WORKS ezt
=0 Gon0e Room 6307 COUMIY D5 HAWAR 23 AUPLME BIRTET . Ha 0 MAVAR SB770 . TELEFONT 80B 0818321
HOMOLULY. HAWAIR 58040 1-2-81-IHF-39
JUH 25 198
Off{ce of Environmentsl Quality Control July 20, 1981

Office of the Covernor
550 Ha)ekauwila Street, Room 301

Honolvlu, Hawald "'7'% Fish and Hildlife Service
U. §, Drpartment of the [nterior
Retr EIS for Kaflue-Xona 300 Ala Moana Blvd.
Sewverage System Fhase IV P. 0. Box 50167
Katlus-Rons, Havail Honolulu, Hawall 96850
County, AI
Attention: Hr. Ernest Kosaka
Ye have revieved the subject Environmental lspact Statement (E1S} and offer Project Leader for Office of
the [ollowing cemments, Envirommental Services
The description of the {lora in the project srea fs inadequate, As a SUBJECT: Response to Comnent, Environmental
aintmum, 8 comprehensive speciea list should be included. There are native Impact Statement {EIS) for the
Baualfsn plants snd aclmsle in the genersl ares of the project; from the Kailua-Kona Sewerage System,
toformation provided im the EIS it is impossible to deteraine 2f they will Phase IV (Horthern Zone)
be fmpacted, Io ® June 12, 1981 letter to Dr. James Kumagal of HE E
Pacific, Inc., we sdvised that oo Federally listed species of plants or We are in recelpt of your letter of June 25, 1981 which forwarded comments on
anipals occurred at the project sites. subject EI1S. We offer herewith our response to your comments.
- The planned collection system will he constructed In existing road allgnments.
¥, SjUECISIE Jiikk SEURNIVIRLY BSTEGEANAL Where off-road alignments are planned, the terrain consists of lava beds from
Sipcerely yours, the Hualalal serles and 1s mid-Pleistocene in age, with minimal vegetation.

A flora and fauna survey was conducted in July 1979 by Hr, Nelson Santos,
Blologist, State Division of Fish and Game, He have now Included his species

‘- Tist in Section 3 of the EIS text.
G, gl ‘(c»iu

Erneat Kosaks We appreciate your review comments.

Project leader for
Office of Environmental Bervices

kel ik . EDWARD IARADA

ANFEC
ErA, Sso Francleco Chief Engineer

Dept. of Public Worke, Hilo, RI

COMNSERYE
AdLICA R
ENERDY

Save Energy and ¥You Serve Americal
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) DEPARTMENT OF PUBLIC WORKS it
Fupory d bart Tapaesr
[/ TOUNIYOF HAWAR - 25 AUPLOE STREET - 4 0. HAWAN 96720 . 1ELEPHONT 1808 D81.8391
STATE OF HAWAN 5
DEPARTMENT OF EDUCATION
. 0 90T P30
PONIUIAY, MAWEN SA08e
LR R g re— June 26, 1981 .
July 20, 1981
Offlce of the Environmental Quality Control
550 Halekauwlla Street, Room 301
Honolulu, Hawali 96813 Defiartaeit o Edacati
on
Gentlemen: 3"3" g:xH;;;E'IT
SUBJECT: Environmental Impact Statement Honolulu, Hawall 96604
Kallua-Kona Sewerage System Phase IV Attention: Mr. Charles G. Clark
Super{ntendent
At the present time, the Department of Education does not 5
have any comments to offer on the subject sewerage system. We SUBJECT: ?espons; to Comment, Environmental
do note, however, that the County Recreation Plan and the Kona n'""’:‘:t Kt'te’;@“t (EIS) for the
Community Development Plan have designated a high school site Ph “i‘,""' ewerage System,
near the proposed Kealakehe Reglonal Bports Complex. ase 1V (Northern Zone)
This designation should be tentative only as the Department ::::o:?:;;;d“ June 26, 1981 indicating no comments on subject E1S fs
of Education melects school sites on the basis of a aite selection *
study conducted by the Department of Accounting & General Services.
This site selection study is initiated only after evaluation of
the area indicates that there is sufficient student enrollment

to justify a new school. EDWARD DA
The Department has and will continue to monitor student : Chief Engineer

enrollment growth in the Kona area. Should there be any guestions,

please contact Mr. Howard Lau at 737-52131. v b

8incerely,

CHARLES G. CLARK N

Superintendent

COC:HL:§1
cc: Howail District

DAGS
pept. of Public Works, County of Hawnii

AN EQUAL OPPORTUNITY EMPLOYER



DEPARTMENT OF THE ARMY

U. 8. ARMY ENGINEER DISTRICT, HONOLULU
P SHAFTER, HAWAN PEESO

29 June 1981

Donald A. Bremner, Chalrman "
Environment <! nuality Comaisslon .
550 Helekauwila Strest, Room 301

Haonolulu, WX 96813

Dear Mr. Bremneri

Thank you for the opportunity to review the Environmental Impact Etatement
(EIS) for the Kailua-Kona Bewerage System, Phesa IV. Based on this review,
we provids the following corments:

The proposed sewer treatment plant site and most of the proposed sewer
facility alignments are not within sny designated tsunami or riverine flood
pleina, but rather in an area of minimal flooding of Zone C designation. A
portion of tha 30" ocean outfall alignment is situsted within the coastal
£lood plain or tsunanmi inundation arzea. A1l public utilities and faciiities
such as sewer systems within flood-prone arcas should be designed to ninimize
or eliminate the inflltration of flood watars into the systems and dlscharges
from the system into flood wategs.

Bincerely,

1 inel @"J A

Expl of Zane Deslignation lef, Engineeging Division

Copy Furmy {wo inel)

Hr. Edward Harads, Chief Englinear
Department of Public Works
County of Hawali

25 Aupunl Streat

Nilo, Havall 96720

TERNINT T MATATOSE

Mo

EOWAND K HARANA

¥ Bard foprms sy

DEPARTMENT OF PUBLIC WORKS i s

COUNIY OF HAWAN - 73 AU BTREET o - TELEPron

BIRLET . om0 HAWAR §E720 . TELEPHOME 1808 B61. 8331

July 20, 1981

U. 5. Army Engineer District, Honolulu
Department of the Army

Fort Shafter, Mawall ~ 96858

Attention: Mr, Kisuk Cheung
Chief, Engineering Division

SUBJECT: Response to Comment, Environmenta]
Impact Statement (EIS) for the
Kailua-Kona Sewerage System,
Phase IV (Morthern Zone)

He are in receipt of your letter of June 29, 1981 which offered review
comments on subject EIS., We offer herewith our responses to the comnents.

The design phase of the proposed waslewater project will include consider-
atlon of the tsunaml and flooding Information forwarded by your letter.
The proposed facil)ities will be designed to minimite or eliminate the

Infi1tration of flood water into the systems and d
fito it ! Y s and discharges from the system

Your review comments are appreciated,

EDWARD llﬂaﬁ

Chief Engineer
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Juno 29, 1961 Xailua-Kona

Jfice of Favirdonmental Quality Control
50 Halekarella Strect
Tonolulu, YNawalil 96313

Re: Expanded Serbrage System Plonned For Kailua-Konn

You are studying the possible environmental fepsct of on exponded scwcrage system for Konm
on the Rip Ialnnd. Plesse remenber that there are two delicate treasures for which the
oufall scuage effluent as now planned will 1ikely damage or destroy:

! 1. The precious coral bed off Keahole Point
2. The Scocoast Test Facility of the Natural Enerpy Lebomatory of Nawsii

THE PRECIOUS CORAL BED ... off Kashole Point hes been designated as a Protected Marina
Fisheries Resource under the Weswall Cosstal Zone Manapewent Program of the State snd Federal
sovernnents. One of five such désignated beds in the State of Havaili., "It is unlouful to
take or destroy pink or gold coral im woter subject to the jurisdiction of the State" and
"the usa of nets, dredges, travls, mops, explosives or any other destructive or nen-selective
reans to take pink or gold corsl is prohibited".

The problem is thet tha sevage cffluent from a proparly operating serated lagoon may have
uvhole feces and large particulate matter resoved, human pathogenic bacteris reduced but the
end product fs heavy In mlcroscople partlculates, rich in other bacteris - and viruses -
with & high content of eutrophic nutrients,

Witness: .,.the extrene danguxzd damage dono to the coral reefs of Papo Pago Bay in
fmorican 3scoa from supposedly treated sewnge effluent and wastewster from the fish
canneries.

+..and the notorious reputation of the Hyparion Sewege Treatment Plant of Los
fngeles vhere, vihen the plant malfunctions - oftenl == vhele fecal matter is cost up on the
ieaches vhich then have to be closed off to all swimwing and fishing.

THE $ZACOAST TEST FACILITY...of the Matural Energy Laboratory of Hewaii, comnonly thought
of aa OTEC. Here the prime rescarch is on biofouling to be follosed by squaculturs, both of
sthich would ba severoly distorted by any artificinl change in the hiota of natural seawater,
naking the resesrch and fecility worthless.

‘Mhat about the direction the sewaga effluent will take from the outfalll? Best guesses
arethat the mnasive oceon gyre, or eddies influencing current, sweep north towerd these two
targets sbout half the tine, south the other half with a titsnic churning motion overall
upastting ths Kona Const ecosysten.

Tacn WIAT IS TR BEST ANSWER? Kenas badly needs an expanded wewerago system. Whot i» the
hilance batween people, and transures:

+esTertiney treatment of affluent an chlorination after the lmgoon, to reduce living
arzanisns including vivuves?
.++Tnjection vells instend of cutfnll, hoping for some filtration effect and using up
mitrients in equifers before nixing vith scawater?
+2sY0lding, them dunping effluent only at the tine of the southward current?
+saThare sust be pore for tha rescorch acientists, envirowuncntal enpineers and politiciana
to Intunrate. Let's just not he in a bip hurcy and_thoughtleasly
damipe our two treasures,
A~ T
Clark Richardinn
s«fereneest  llavall Coaatal Zone Mews 3112 Aprii/ftay *S1 74-5047 Malpaa Strcet
LEST BAYALT TODAY  Jume 19, 1701 Kailua-Fona, il 96740
Mhone 129-2013

r,¢, County Public Wocls, NELI, HE2N/HD DEED
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July 20, 1981

Mr. Clark Richardson
74-5040 Onipaa Street
Kailus-Kona, Hawsii 956740

Oear Hr. Richardson:

SUBJECT: Response to Comment, Envirommental
Impact Statement (EIS) for the
Kaflua-Xona Sewerage System,
Phase IV (Morthern Zone}

He are in receipt of your letter of June 29, 1981 which comented upon
subject £15. Your letter raises several valid topics of concern about

the envirommental effects of the proposed outfall, Pertinent quantitative
and qualitative aspects of the problem are discussed below,

The preclous coral bed s located at 19 degrees 46.0 minutes Morth Tatitude
and 156 degrees 06 minutes West longitude, thus placing the bed 7 miles
from the propased outfalt site. The bed is also located several hundred
feet deeper than the proposed diffuser. Since the effluent plume will rise
to some depth shallower than the diffuser, and be diluted with distance from

the outfall, no interaction between the precfous coral and the outfall
effluent is Vikely,

The quantity of the effluent to be discharged is very much smaller than at
the Hyperion Outfell, and the characteristics are different In that no
significant fndustrtal wastes wil) be included in the Kona wastewater.

The dilution and transport characteristics of Pago Pago Harbor are not at

all comparable to those at the proposed site in that Pago Pago is a stratified
embayment recelving cannery wastes directly to fts surface lsyer and Kona

13 an open coast.

Experience with existing outfalls on Oahu has shown the effects of nutrients,
viruses, and bacteria to be fnsignificant. The effects of the present out-
fall at Sand Island have been almost Indiscernable and yet the discharge is
at a shallower depth than that proposed for Kona and the flow 1s more than

an order of magnitude larger with less treatment {to dste) prior to discharge.
Similarly, the Mokapu Outfall §s functioning without detrimental effects,

The Waianae and Mawa!ii Kai Outfalls have somewhat similer volimes to the
proposed outfall but discharge fn less than 50 feet of water along open
coastiines. These two ocutfalls have had no detrimental effects. In general,

Hr. Clark Richardson
Page 2
July 20, 1981

detrimental effects from wastewater discharges have been associated with:
discharges in embayments, rivers, lakes, or estuarles; discharges of signi-
ficant amounts of oxygen demanding, settleable or floatable material; and dis-
charges of significant amounts of toxic or disease causing miterials. Nome

of these conditions will exist with the proposed outfall,

The water quality characteristics of both the surface and deep waters of
{nterest to the HELM facility at Ke-ahole Point vary in nutrient concentra-
tlen by mech more than » factor of two under natural conditions, The depths
from which HELH takes water will be above and below the anticipated plume
level of the outfall. The distance, mixing, quantity of discharge and
gther dllution and transport factors assure that the effect of any portion
of the piume that might find its way to the vicinity of the NELM facility
woutld not be discernable compared to the naturally occurring background
variation.

The seawater environment in Hawail has been showm to be particularly effec-
tive in causing & high rate of human bacterlal die-off and virus fnactiva-
tion. This condition, along with effluent dilution, should result in
undetectable levels of enteric bacteria and viruses within a few hundred
meters of the diffuser. Ho effect from the discharge with respect to
bacteria and viruses 1s expected at the HELH, the precious coral beds, or
the ¥ona shoreline,

We appreciate tha thoughtful review comments offered by your letter.

Chief Engineer
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ATGHIN IX

DEPARTMENT OF HOUSING AND UNRBAN DEVELOPMENT
MOMOLLLU ANEA OFFICE
300 ALA MOANA BLVD., DM, 3118, F.O. BOX 80007
HONOLULL, HAWAIL 96850
June 30, 1961

TN AEFLY MEFER TO:
9.158 (Johnson/
546-5554)

Mr. Donald A. Bremner, Chalrman

office of Environmental Quality Control
$50 Halekauwila Strest, Room 301
Honolulu, I 968113

Dear Mr. Bremnery

Subject: Environmental Impact Statement
Kallua-Kona Sewerage System Phape 1V

The tHonolulu Area Difice has reviewed the Environmental Impact
Statoment that reviews ths ispacts that would result from the
construction of a sewerage dispossl system ln Kailva-Kens.

Wa support the action end find that the proposed action does not
conflict with any HUD project in the atea.

Sincegely,

V14

Acting Area Manager

ce1  Dept. of Public Worke
County of Hawail

FRBNE 0 RAR IR
Moy

TCWARD K HANADS
o hetf B arpmpan

DEPARTMENT OF PUBLIC WORKS s

tﬂm"ﬂ“lwll 23 AUFUNI BIDELT Wm0 WAWAR BETZ0 . VENEPHOME O0W 981 8121

July 20, 198)

Honolulu Area Office

U. S. Department of Housing and
Urban Development

300 Ala Moana Boulevard, Room 3318
P. 0. Box 50007

Honolulu, Hawall 96850

Attention: Hr. David Bell
Acting Area Manager

SUBJECT: Response to Comment, Eavirommental
Impact Statement (EIS) for the
Kailua-Kona Sewerage System,
Phase 1¥ (Northern Zone)

Your letter of June 30, 1981 indicating support of the proposed project
in subject EIS §s acknowledged.

oot

EDHARD DA
Chief Engineer



GEONCF A ARCYDSH

Fonirmay
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July 1, 1981
Ref. Mo, 3332

Mr. Horry Akapl

Acting Director

Offlce of EBnvironments]
Control

550 Halekauwila Street

Honolulu, Hawail 96613

Dear Mr. Akagl:

Subject: Xallua-Kona Sewerage System, Phase IV, Kailus-Koma,
Hawali, Environmental Impact Statsment

We have revieved the subject Envirvimental Tmpact Statement (E1S)
and offer the following comments.

As you will note from the Coastsl Zone Managewent {CZM) Program
approval criterla suwmrlzed on pages 3-14 of the EIS, the State's coastal
zona includes seaward as well ms Inland areas. In Hawall, the CIM Program's
ohjectives and policles serve ms s management guide for uses affecting
resources seaward to the 1imit of the State's jurisdiction.

To assist decislion makers in determining the proposed project’s
conslstency with these CIM policies, we recommend that a detalled description
of the marine 1ife that exists In the affccted area be provided. A discussion
of any sdverse impacts on marine ecosystems together with possible mitigation
measures would also be appropriate. :

This §s of particular concern since an assessment of the proposed
pctivity's consistency with CZM policles will be required in conjmction with
the U.S. Army Corps of Engineers permit spplication. In sccordance with
provisions of the Natlonal CZIM Act, the activity must be certifled with the
State's CIM program before the Federal agency may issue the permit. You may
wish to reference this requirement in Sectlom 12 of the BIS, noting that our
department is the responsible reviewing sgency.

Thank you For giving us the opportunity to coment on this BIS.

Sincerely,

Nideto Kono

cct fept. of Fuhlic Korks,
County of thwall

Hamamale Buideny 790 South Wing S Hanolsly Hewsl « Malng Address # 0O Boe 1359 Honoluly Hawal 98804
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Department of Planning and Economic
Development

State of Hawall

P. 0, Box 2359

Honolulu, Hawail 96804

Attention: Mr. Hideto Kono
Director

SUBJECT: Response to Comment, Environmental
Impact Statement (EIS) for the
Kailua-Kona Sewerage System,
Phase 1V {Horthern Zone)

He are in recefpt of your letter of July 1, 1981 which offered review
coments on subject €IS, We offer herewith our responses to these comments.

The observations of a Marine Blologist (Dr. Ralph Bowers) during an under-
water survey (1973) of prospective outfall sites In the coastal sector have
been recorded and are now Included in Appendix B of the €15. In addition,
# new marine biology survey 1s scheduled early in the design phase along
the outfall aligement, after it 15 selected.

He have added the State CZM Program Certification requirement to Section
12 of the EIS.

Your review comments are appreciated.

EOHARD DA
Chief Engineer
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July 1, 1981

Edward llarada, Director
Nepartment of Public Works
County of llawvall

25 Aupunl Street

Nilo, llawail 96720

SUBJECT: Environmental Impact Statement for Kallus-Kona
Sewerage System Phase 1V (Northern Zone)

Dear Mr. Harada:

¥e have reviewed the subject statement snd offer the
following comments for your consideration:

JOINT EIS TROCESS

The proposed action involves federal, state, and county
actions. According to the National Fnvironmental Policy Act
of 1969 regulations and Chapter 343, Hawall Revised Statutes,

a sinple E?S may be used to Fulfill both federal snd state
EIS requirements. Chapter 343, Hawall Revised Statutes states,

Whenever an action 1s subject to both the
Mational Environmental Policy Act of 1969
(Public Law 91-190) and the requirements

of this chapter, agencles shall cooperate
with federsl sgencles to the fullest extent

possible to reduce duplication between ,

federal and state requirements. Such
cooperation shall te the fullest extent
possible include {olnt environmental im-

pact statements with concurrent public review
and processing levels at both levels of
government.

Hiow will the federal EIS requirement be met? Why wasn't a jolnt
EIS prepored?

KASTENATER TREATMENT (p. 2-18)
The EIS should indicate that the proposed wastewater

nmn:.:_n‘n-om MARRY ¥, ARAgY . JU]!’ 1, 1981
aciew Pt etin Pape Two
TELEMONE .

treatment facility will be located near the federal cultural
park, Kaloko-MNonokohau.

AERATEB LAGODONS

We are concerned ahout the impact of aerated lagoons.
First, the EI5 does not indicate whether the lapoons will be
located within a flood zone. Will the lagoons be subject to
llooding or localfzed fleoding? What mitfgntion measures will
be proposcd if this condition occurs?

Secondly, further consideration should be given to the long-
term Impacts. As cxperienced in other areas where rapid wr-
banlzation has occurred, residential and commercial areas may
be develoncd nearby thus generating complaints about the odors
that may be present from time to time.

EFFLUENT DISPOSAL (p. 2-15)

The EIS indicates that effluent disposal will he at nearby
golf courses as they develop. What polf courses are bheing
considered? Has highway irripation been considered?

CORRECTION

The EIS states, "The coot, stilt, amd owl species are
considered to be endangered.”™ It should be noted that specices
{except for owl outside Oahu) are listed as endangered species
on the federal and state list of endangered species.

POPULATION PROJECTIONS (p. 3-16)

The EIS cites E-2 population projections instecad of the
11-F projections which are lower fipures presently used by
the State. The State has attempted to maintain growth manage-
ment control by uwsing 11-F projections, Since scwage treat-
ment facilities are considered growth inducing factors, a
discusslon should specify why the proposed nction will not
use the state population projections end what state policies
support the use of E-2 projections.

PROPOSED DEVELOPMENTS (p. 3-24)

The EtS should also indicate the proposed Kailua-FKona
shopping conter and a proposed industrial subdivision by Lilt-
uckalani Trust.

GOVERNMENT POLICIES

The EIS should discuss the proposed action in relation
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to the Constal Zone Manapement Propram, the Hawail State Plan,
and the State Environmental Policy Act.

DOCUMENTATION

Page 5-2. The EIS should document the statement, “Very
little flora, fauna or environmentally sensitive arens will be
disturbed.” Who conducted the flora and fauns surveys?

Page 5-3. The EIS discusses archaeological survey, however,
no ldentification of the surveyor has been made. Since the pro-

posed orea is rich in archaeological history and artifacts, the
surveys should ! wnted.

SLUDGE (p. 5-5)

The EIS does not indicate what will happen to the sludge
{the material that settles to the bottom of the lagoons). Where
will It be dispos<cid? Wil1) it be incinerated?

GROWTH IMPACT (p. 5-6)

The EIS shonld expand its discusslon regarding the growth
inducing impact of the ?ruposed action, Because the project
will increase the facllitv's capacity to handle approximately
1 mgd more, considerat should be given to the maxImum number
of persons the proposc: action will serve. llow many pcople does
the present system serve? How many people will the proposed
system serve?

OUTFALL - MARINE FAUNA

The E1S lacks discussion regarding the impact on the marine
fauna. Since ne survey has been conducted sbout the marine
11fe of the proposed action, we qurstiopn the conclusion that
there may be minimal impact caused by the ocean cutfall system.
What impact will the outfall have on the rich fishing prounds?

Consideration should be given to the time of constructlion.
Since the humpback whale migrate to lawail from Movember-May,
biasting ofrsﬂorc may affect the whnles. More importantly, the
waters offshore t» the 100 fathom mark around the State of Hawail
has hecen proposed as s marine sanctuary for the humpback whale.
The proposed action will directly affect the proposal area.

As 8 result, » discussion of the Impact on construction and the
whale is warranted.

In addition, recent concerns have hecn cxpressed regardin
the relationship of ocean construction and cipuatera. Althoug
more rescarch is beinp conducted on ciguatera, o discussion of

Edward Marada
July 1, 1981
Page Four

1?!5 topic in relation to the ocean outfall system should be
given.

For your convenience, we have listed the comment diy
parties and attached their comments when appropriate.

We thank you for the opportunity to review the subject
statement. We look forward to the revised E1S.

Sincerely,
P

o

Acting Director

Attachment
cc: R.M. Towill Corp. (with attachments)
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HEMORANDIM
To: Office of Envirommental Quality Control \ Department of Agriculture
Subect:  Kaflua-Kona Sewerage System Phase IV gL —
The Department of Agriculture has reviewed the'subject Environ- o1y HRRXY 6IEA
mental Impact Statemeht and finds that our concerns have been Attentlon: Mr. Jobhn Farias, Jdr.
adequately addressed. Chairman, Board of Agriculture
for the opportunity to comment. SUBJECY: Response to Comment, Envirommental
Impact Statement lElS) for the
{ T ¥allva-Kona Sewerage System,
' Phase 1V (Morthern Zone)
JOHN FARIAS, JR. Your Yetter of July 7, 1981 indicating that your concerns have been
Chairman, Board of Agriculture addressed in subject E1S 1s acknowledged.

EDHARD TIARADA
Chief Engincer
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ofhMce of EMIM Control
tekau Street, Room
Honollhi.—ilf‘:ll !6!!3

Gentlemont 5
Suhject: Kallus-Kona Sewerage System Phase IV (Horthern Zone)

¥e have reviewed the subject environments] impact statement and have
no corments to make,

Thank you for the opportunity te seview this document.

Sincerely,

20
JACK P. KANALZ

State Conservatd

st
cc: Dept. of Publle Morks, County of Hawail I
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July 20, 1981

Soll Conservation Service
United States Department of
Agricelture

P, 0. Box 50004

lionolulu, Hawall 96850

Attention: Ilr. Jack P. Kanalz
State Conservationist

SUBJECT: Response to Comment, Environmental
Impact Statement {EIS) for the
Kallua-Kona Sewerage System
Phase I¥ [Horthern lone)

Your letter of July &, 1981 Indicating no comment on subject EIS is

acknowledged.

flosir

EDVARD HARADA
Chief Engineer
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July 20, 1981

Department of Land and Matural Resources
State of Hawail

P. 0. Box 821

Honolulu, Hawati 96609

Attention: HMr., Susumo Ono
Chairman, Board of Land and Matural Resources
and State Historic Preservation Officer

SUBJECT: Response to Comment, Envirommental
Impact Statement (EIS) for the
Kallua-Kona Sewerage System,
Phase 1¥ {Morthern Zone)

He are in receipt of your letter of June 19, 1981, which presented comments
upon subject EES. We offer herewith our responses to those comments.

As indicated In the E1S, a1t areas with plamned of f-road construction have
been surveyed by archaeologists and no interference with any archaeological
site 15 foreseen, Coples of these reconnalssance reports by Lloyd J.
Soehren have been forwarded to the State Historic Preservation Office.

The recomendation to submit a detailed copy of the proposed route to

your historic sites office for review prior to construction §s accepted

and will be accomplished during the éimminent design phase of the project.
The project specifcations will require the contractor(s) to contract with a
qualified archaeologist to monftor construction activities. The project
will conform to 36 CFR 800 and all relevant communications will be addressed
to the State Historic Preservation Office.

For this type of trestment process, lagoon depths vary anywhere from about
10 to 20 feet depending on volume requirements, Tand availability and the
limits of the particular aeratfon system. Total processing time in this
type of system for secondary treatment ranges from 10 to 20 days depending
primarily on the number of lagoons, assuming other factors (temperature,
decay rates, etc.) are constant. At Kealakehe, the planned lagoons will be
approximately 15 feet deep, with a process time of appronimately 16 days.

Departmant of Land and
Hatural Resources
Page 2

July 20, 1981

For the aerated lagoons, the processes involved include aerpbic stabilii-
2atlon of arganic matter and anaerobic digestion of sludge solids. In

the aerobic reduction of organic matter, bacteria utilize organic matter
as food and through growth and respiration convert organic matter to
soluble inorganic end products and more biomass. The heavier biomass

and dead and decaying biomass settle to the bottom as sludge and undergoes
anaerobic digestion,

In this type of lagoon {aerated), no sludge handling is required over

the design 1ife of the plant. Settled solids on the bottom of the lagoon
are expected to undergo anaercbic digestion. 1In this process, solids

are digested and broken down by anaerobic bacterfa. Ultimately, inorganic
soluble end products result. To summarize, organic matter (sludge) is con-
v:;:ed :o soluble inorganic end products which are carried away in the
effluent.

In this process, there will always be a relatively constant quantity of
organic siudge accumelating and belng converted to soluble end products.
This layer of sludge on the bottom of the lagoons 1s not expected to exceed
& few inches {n depth. Inorganic matter (sand, grit} will tend to accumu-
late over the 1ife of the plant but with screens and a grit chamber shead
of the lagoons this quantity will be minimized.

As there {s no sludge recycling and/or transfer of sludge between lagoons,
the only mass balance involves transfer and reduction of suspended solids
and 80D between each lagoon. The effluent is expected to be 10 percent of
the influent BOD and suspended solids, For the proposed 4-pond system,
the following reduction through the plant {s applicable (as a percentage
of plant influent):

Lagoon 1 Influent = 100%
Lagoon } Effluent = 47%
Lagoon 2 Effluent = 30%
Lagoon 3 Effluent = 19%
Lagoon 4 Effluent Cell 1 = 13%
Lagoon 4 Effiuvent Cell 2 = 102

The aeration system is reliable in that component parts may require shutdown
for maintenance or repair but the entire system continues to operate. The
only time the entire seration system may shut down 15 during a power failure.
However, an emergency generator will supply power to the aeration system
during these times.

The proposed treatment plant will include an amalytical laboratory, complete
with air monitoring equipment. A properly working lagoon system does not
generate any odors. However, the possibility of pathogen and odor transfer
does exist, however small, and therefore the concern has some foundation,
Before the plant is put into operation, baseline data from daytime and
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nighttime alr samples will be obtained. After the plant is {n operation,
additiona) sampies, upwind and downwind, daytime and nighttime will be
analyzed for pathogens and odorous gases.

He have reviewed the access road aligmment shown in the Kealakehe develop-
ment plan prepared by Charles Yoon {n 1968. 1t would move the access road
intersection onto the Queen Kaashumanu Highway approximately 1,000 feet narth
from the planned Intersection. This recormended adjustment will de considered
and discussed with your staff during the design phaze of the project.

When wastewater §s discharged deep into the ocean and the ocean waters are
density stratified, the wastewater {s mixed with the denser layers of the
ocean bottom water. The mixture rises until it meets water having a density
equal to that of the mixture. Temperature messurements off nearby Ke-ahole
Polint have Indicated that the desired density stratification exists at the
outfall site. An extensive ocean data collection and evaluation effort is
planned for the proposed cutfall site =arly in the design phase to verify
the existence of the desired density strat{fication. The EIS text has been
revised to include the sbove.

The use of explosives and alternatives for trenching 15 now 2mplified in
Section 5 which also describes the effects and mitigative measures,

We appreciate your careful review of the EIS and the resulting recommendations.

e

EDWARD HRRADA
Chief Englineer
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Effluent Disposal (p. 2-15)
The original Kealakehe Development Plan developed for the State

0ffice of Environmenta) o . Oepartment of Land and Natural Resources in 1968
F envisaged a public
Quality Control - golf course for the State lands at Kealakehe, together gith rezgrt
g;sl'ehtls:tl.l::ﬂ: Streck gote:s andiartn alliw:ather marina. There has been and s considerable
= eveloper Interest in the development of the publi If . It
Honolulu, Hawall 96813 ‘ is the most 1ikely use of these State lands. p c golf course
Attentfon: Hr. Harry Y, Akagl Itighway irrigation has not been specifically considered but s cer-
Acting Divector tainly a future potential use of the treated effluent.
SUBJECT: Response to Comment, Envirormental Correction
lmpact Statement (EIS) for the ;
Kailua-Kona Sewerage System The reconmended additfonal note has been inserted into the EIS t
Phase 1Y (Horthern Zone} 1 in Section 3, ef Ima the e
He are in receipt of your letter of . July 1, 1981 which offered conments on Population Projections (p. 3-16)

subject EIS. We offer herewith our responses to these conments.
The rationale for use of the E-2 population projectfons is included
Joint EIS Process . in Section 3-B-2-b and has been accepted by the State Bepartment of
Health and the EPA.

A Joint EIS was not prepared because of a working sgreement between

the State Department of Health and the U. S, Envirormental Protec- Proposed Developments (p. 3-24)
tion Agency (Reglon IX} to recognize an accepted EIS prepared under i
Chapter 343, RS, for wastewster facility plans. The EPA will fssue The recent developments have been included in the EIS text.
& Finding of No Significant Impact (FOMSI) upon completion of the EIS
according to State regulations. . Government Policies

Mastewater Treatment {p. 2-15) ' An additional note on compllance with C2H Speclal Management Area

: reguiations has been Included in Section 3. The project conforms

The proximity of the proposed Xaloko-Honokohau Hatinnal Cultural Park to the Nawall State Plan and the State Envirommenta) Policy Act.
is described in Section J and indicated on Figure 3-8, This has been noted in Section 10.

Aerated Lagoons Documentation
The lagoons are located in an ares of minima) flooding of lone C rﬁge 5-2. The Flora and Fauna Survey was conducted by Melson Santos,
designation. They will be protected by elevated berms which will ologist, State Fish and Game Division. The survey data has now
deny any flooding, highly uniikely at the selected site. been amplified in Section 3.
The proposed treatment plant will be designed to minimize or eliminate Page 5-3. The State lands at Kealakehe were surveyed by Mr, Llpyd
811 odors. Odor control will be effected through close process con- Suehren, Archaeologist. Coples of his reports are on file in the
trol and frequent afr sampling with the monftoring equipment planned State Historic Preservation Offlce. The Lilluokalan! Trust lands at
for the plant's analytical laboratory. Kealakehe were surveyed by the Archaeological Research Center, Hawaid,

Inc.

Studge (p. 5-5}

In this type of lagoon (aerated) no sludge handling Is required
gver the design 1ife of the plant. Settled solids on the bottom of the
lagoon are expected to undergo anaerobic digestion. In this process
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solids are digested and broken down by anasrobic bacteria, Ultimately, algae may colonize the new surfaces, Lhereby starting the mechanism for
fnorganic soluble end products result, Organic matter (<ludge} 1s con- potential Cfguatera problems. However, recent work has indicated that
verted to soluble inorganic end products which are carried away in the where the newly exposed surface Is sterile (rock or other ingrganic
effluent, : > materfal) the algae may still calonize the site, but the toxic

dinoflagellates do not. Apparently the new surface must have some

In this process, there will always be a relatively constant quantfty proportion of organic material In order for the mechanism to oceur,

of organic sludge accumylating and being converted te soluble end Trenching for the new outfall will be through basalt with no organic

products. This layer of sludge on the bottom of the 1agoons 1s not c material present, An outbreak of Ciguatera polsoning is therefore

expected to exceed a few Inches in depth, Inorganic metter {sand, gqrit) , not expected. Also, the length of the pipeline route between zero and

will tend to accumslate over the 1ife of the plant but with screens and 20 feet fs very short, since depth Yncreases rapidly off the Kona

8 grit chamber ahead of the lagoons, this quantity will be minimized, coast, Mo Clguatera outbreaks have occurred during the comstruction

or expansion of MHonokehau Harbor, which §s adjacent to the proposed

Growth lmpact (p. 5-6) stte and resulted in & much larger exposure of new surface area than

d expected with the outfall trench,
Section 6 includes a discussion of the secondary impact of the project

on growth. The essential elements of the project are all quantified Ke appreclate the thorough review of the EIS by your office,
to the scale indicated by the accepted population projections. Present

flows Snto the existing plant are approximately 550,000 gallons per

day, Indicating that approximately 5,500 people are serviced in the

Worthern Tone. The new plant’s planned capacity of 2,800,000 gallons . %

per day will ultimately accommodate approximately 28,000 people (in ECHARD oA

both the Horthern and Southern Zones). - Chief Engineer

Outfall -~ Harine Fauns

Appendix @ has now been expsnded to indicate the results of the 1973
underwater survey by Dr, Ralph Bowers,

The effects on marine fauna near the proposed outfall can be evaluated
In 1ight of experience with five outfalls on Dahu, Observations at
these outfalls indicate that an increase in the fish population can be
expected near the outfall due to increases in habitat and particulate
food sources, These effects do not extend any significant distance
and no general affect to the area is expected due to the small volume
of discharge and the 1nadezuate time available to planktonic organisms
to respond to the Tocalized higher nutrient levels.

The ¥Xona coast s apparently visited by few hunpback whales. The prime
breeding grounds are the Holokal Channel, the Penguin Banks, and the
waters bounded by Kahoolawe, Lanal, Molokal, and Haul. The effect of
blasting on the whales, sssuming thay were prasent, i3 not known. The
whales return to the waters arpund Kahpolawe each year, in spite of

the Navy target practice, suggesting that the whales are not extremely
sensitive to blasting or explosions.

The dinoflagellate causing Clguatera grows primarily on frondose algae
which are most commonly occurring in water depths up to 20 feet. When
8 new surface {s exposed (for example, during construction} the frondose
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Water Resources Research Center
University of Hawa§l at Manoa
State of Hawail

Holmes Hall 283, 2450 Dole 5t.
Honalulu, Hawaii 96822

Attentfon: Mr, Edwin T. Murabayashi
EIS Coordinator

SUBJECT: Response to Comment, Envirommental
Impact Statement (EIS) for the
Kallua-Kona Sewerage System,
Phase I¥ (Horthern Zone)

We are in recelpt of your letter of June 19, 1981 which presented several
comments upon subject EIS. We of fer herewith our considered responses
to those comnents,

Your letter suggests the possibility of using an anaerobic pond as the
{nitial lagoon in the lagoon type wastewater treatment system because load-
fng rates in the first pond indicate that large amounts of oxygen would

be vequired. Hence, your recosmendation suggest utilizing a facultative
pond with a thin aerobic Tayer.

It is true that this type of system can significantly reduce Yand require-
ments, equipment costs, overall capital costs and power costs. IF the
thin aerobic layer maintained by photosynthetic organisms can be con-
stantly maintained, this would be a more suitable system. It {s unfor-
tunate, however, that maintenance of this layer to prevent the release

of odorous compounds §s not likely. Seasonal and dafly variations in load-
ing rates, the consumption of oxygen by photosynthetic organisms in the
evenings, wind action and the absence of process controls, contribute to
the possibility of tota) anserobic conditions and the production and re-
lease of odors.

Since the ponds will be Iocatedlln an enviromentally sensitive area {resort),
the 1ikeld and disadvantage of odor production far outwelgh the monetary
savings.

Water Resources Research Center
Page 2
July 20, 1981

As for the aerated lagoons, the flirst lagoon §s designed to receive large
amounts of oxygen. The entire liquid column is kept aerated while settled
solids undergo anserobic digestion. Process controls such as alrflow

controls, recirculation and residua) dissolved oxygen increase the flexi-

bility of the plant to process upsets and hence this redu ignifi
the possibility of odors. g ek sigeiieankly

¥e appreciate your review comments.

EDWARD HARMOA
Chief Englneer



Siimid B dmegdei
i bl 0 BB R

Buluuy OND, CrAALLY
LY B e & miTOAE P MRS

T0GAN A masagel
L LR RU N o o

DIvI3IONS:
€00 N9AD i A

STATE OF HAWAI 7 tp Came
DEPARTMENT OF § AHND AND NATURAL RESOURCES Lt mdmadijuqmy

* O BOR 831 w100 and Lash Divinrssd af
HONDLULE, HAWAN §R8OB

June 19, 1981

oftfice of Fnvironmental Control
550 Halekawwlila Street L
Horolulu, Hawaill 96813

Gontlamen:

We have reviewed the EIS for tha Kailua Kona Sewer Systom, Phasa IV
e have same comments to offer.

Our records show that the route of the scwer gystem occurs in
areas where archasclogical sites are Jocated, including sites listed on the
Matjonal Reglster of Historlc Places and the Hawall Registar of Historic
Places.

A partion of the route ococurs in the Xona Fleld System (site 36601,
a site eligible for the National Reglster of Historie Places. The ¥ona
Fleld Systom is characterized by mumercus agricultural sites/features
associated with the prehistory of North and South Kona. This agricultural
system is such that many sites have not yet boen recorded. Jt is highly
probable that the developer will encounter unrecorded sites if the proposed
route diverges frum existing highways and roadways, as implied by the maps
In the EIS. It is also highly probable that subsurface sites will be
discovered during trenching.

Aoccordingly, we reccmmoend:

1) That the developer submit a detailed copy of the proposed
route to our historic sites offlce (Ph. 6408) for review
prior to construction,

2) 7That construction outside of any exlsting roadway corridor
require an archaeologist and a copy of the reconnaissance
roport be sent to our historle sites office for revicw and
evaluation prior to construction. At such time, datermination
can be mada of measures to mitigate adversas effects.

Office of Environmental Control —2- June 15, 1981

3) As it is highly probable th-t subsurface features will be
fourd during construction, the developer should contract with
a qualified archaeologist to monitor construction activities.

4) The project mst conform to 36 CFR 800 (Protcction of
itistoric and Cultural Properties), and all comunications
pursuant to these re~ulatinns should be adilressed to the
State Historic Perservation Officer,

The description of the proposed wastowater trestment does not
indicate pond depths, processing time, the natural processes at work,
or thea mass balance at each stage. The reliability of the asration
system and the down time necded for routine maintenance and repalrs are
not described, Standby meacures to cope with equipment or power failure
are also not described.

Wa reconmend including daytime and nighttime ajr sanples as part of
the baselina data. After the treatment plant is in operation, additional
samples, wwind and dowenilnd, nighttime and daytime should be taken.

A} sanples should be anslyzed for pathogens and odorous gasses. Thnse
tests are needed to validate lang term plans for use of areas downwind to
the plant.

¥We further recommend that access to the treatment plant follow the
aligrment shown in the Kealakehe development plan prepared by Charles Yoon
in 1968. This will avoid deplication of roadways in the future.
Because of the plant site width, the Yoon aligoment will need some
adjustment. Alternatively, the plant layout may be adjusted.

Wa are concerned with the possiblity that the effluent plume will
surface. The conclusions appearing on pages B-3 and P-4 should be supportad
with additional explanation and information.

In trenching the nearshore ocean floor, altermatives to blasting
should be considered. If, because of the rodsy bottom, no alternative is
feasible, then this should be stated. Blasting is indiscriminately
destnctive of biota and habitat, Shock waves are generated extending the
range of detrimental effects. Regardless of the Lrenching method cmployed
there will be adverse impacts on the marine environmont and these should be
described in Section 6.

Very truly yours,

eraa— C

Chariman,
Doard of Land § Hatural Resources
t State Historic Perservation Officer
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C O DEPARTMENT OF PARKS & RECREATION
Py

July &, 1981

Offlee of Envirormental Quality Conteel
550 Ralebspuile Street, Roow 301 !
Honelulu, Hawsil 96813

Subjecet Kallua-Koon Seversge System Yhese 1Y - EIS

We have no sdverse coments to offer ow the subject repore,
Thenk you for the opportunity to review the document,

hilsg ot

Hilton T, Hakoda
Btrector

encl, - CIX

eet Dcpl.Aol Publie Worke, County of Mawali
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COUMNIY OF HawiAa . 75 aupuea BIRITT -+ HAWAR 98770 - IELEPDNE 100M pa1.8321

July 20, 1981

Department of Parks aml :
Recreation

County of Hawall

Hilo, Hawall 96720

Attention: I, #i1ton T. Hakoda
Director

SUBJECT: Response to Corment, Environmental
Impact Statement (EIS} far the
Kallua-Kona Sewerage System,
Phase 1¥ {Horthern Zone)

Your letter of July 9, 1981 indicating no cnment on subject EIS is

acknowledoed.

flri

EDWARD NARA
Chief Engineer





